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(57) Abstract: The invention provides osleogenesis-promoting compounds, namely, 
compounds represented by the general formula (I) an( i pharmacologically acceptable salts 
thereof: wherein R 1 is II or alky]; R 2 is R"S-, R a O-, R"NH-, R»(R b )N-, or cyclic amino; and R" 
and R b are each optionally substituted alkyl, optionally substituted cycloalkyl, or the like. 



(57) mm-. &it£fa%m&-?z>o < 1 ) 

±l¥§$^-5iio Hbl] [R':II,T;U+JU. R 2 : R a S-,R 0 O-,R°NH- 



R»(R b )N-Xligtf7 5y, R\ R b : g&?mu* 
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w m ♦ 

[oooi] *mmmm%fem'tz > ikftmz.m'rz> 0 

[0002] ^yt°P i/^MMW-M k B kinase complexPlt : f1^£^t"5^te&btrCl ^ 
o (#W»l#fi) 3-T5y-4-(^^T57)^y[2, 3-b]fc°yv ? > 

- 2 - ^7^>f-5:K43 iU?3 - - 4 - T~y 7 ^aiy [ 2, 3 - b] t°y ^ - 2 - # 

##ffl£itfcl : Pharm.Chem.J.(Engl.Transl.),26,870-874 > (1992) 

[0003] *%w#h\t, wm^i&m-rm^m^ ^xmrnm^n^tc^^ ^/ 

[0004] 

(l) TfB-^(i) 
[0005] Mbi] 



R 2 NH 2 




[0006] [5£t\ 

R 1 ^ **IgH\ v^n^ntWSXteC -C 7W3vi^£^U 

1 6 

R 2 f3: , R a S - , R a O - , R a NH - , R a (R b ) N - X ti 
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[0007] Mb2] 



n(H 2 C). N y 



[0008] £^f1-5££^U 

m$i£tiz>&-?m&£nx\<^x-b&'c -c r/^/i^gi&Ma.g&MjS 

1 6 

3 8 

; g&SP a , g&» /3 7 ^3iiR£;ft5STlt&£tv-Ci vOi>«fc 

^y/vs ; g&sp a , g&s$ /3 W y ^ib;t#^5S-egi&£ft 

6 10 

0 &T/g&» 7 frbm$i£}hZ>im<Dm-M®mm y frbmiRZtizmxw&ts 
titcc -c r^^mixi-i.m^my^bm^n^mxm^^tic -c 

16 16 

mft.ztiz&xw&ztix^^xh&'c -c ^tir/^^m-MMMma, g£& 

3 8 

pa, w&&M$RTfwmmMyfrmn£nz>mxn£tix\^xh£^c -c 

6 

10 
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R 5 «, Tkmmif- ; w&mm « Ax^m^mm y frbmiRznzmxmmtix^ ^x 

1 6 

2 6 

S4R§tb5S-eSlfe$tb-CV>-CtJ:v^C -C ^nT/v^/vS;gtftS^o , g& 

3 8 

6 

ry-^s ; g&« a , $ wis y frtbmmnzmxw&z 

10 

fnry -/H ; Jivv^S ; g&Sl¥ a &tffi&£l$ 7 ^iliR^ftSS 
XW&£tlX\^Xt>£\,^C -C T/l*J\'#J»$~/l'&;W.&mma.m&&&&& 

2 7 

m a , gglSS P 7 ^ibiliR£tv5S-Cg&£ tbT V vOi> ±V - C 

7 

11 

mxw&ztix^x-b£\,\ &Lnm** wtmm*ikxf/mL<tmmm*&vb^3 

^^mxm^thX\^XhX\^C -C 7M;WM^;H; ttli a , I 

1 6 

^SSjS&^g^Sy^bjiiR^^T'g^nrv^iv^ -c rv- 

6 10 

/l^Vl^^Hjg&SS a , J3 XVS^P 7 frbm$l£tlZ>MXm%!: 

I-eg^nrv^iv^c -c T^^^/v^/Hjg^^a.g^SP 

2 7 

7 11 

^*/^^S;X»iSK c (R d )N-CO- (5*;*, R c &tfR d te, (W)-^U(i»o 
^M'ti, TkiBirK g^MaS.t>*g^»7d^jl^^5S-T?g 

1 6 
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(R f )N- % ^R c (R f )N-CO-^L<«^R°(R f )N-SO -£#1" 5^(5^ R 6 « 

2 

* *5ffjJiW\ C -C T/^/VS, C -C /M3^V^bT/Vdf/VS, C -C i/^nT/V 

16 16 3 8 

tKn^rv'S, C -C T/V3^'>S» C -C T])— /V^XltC -C Ty— 

1 6 6 10 6 10 

>M-^>g£^U R e &Tjq* f Ji x IWJ-^UfW^oT, Weft, TkStJg^C - 

i 

C 7/Wr/H;C -C 7/>a^>S;C -C T})-/l>m;ffiMm*. 

o 16 6 10 

2 

c T/i^v#/i^~^;c -c Ty^=¥->^/vxK^S;c -c T!J— /i^/ni? 

7 2 7 7 11 

xnry— ^*^=^S;C -C T/v-^-A-^yV/J^vgjC -c 7y-;v^/v* 

16 6 10 

C -C 7/^^^g;C -c T/l^^v^C -C ^n7;^;^v'S;C 

16 16 3 8 

-C/Nn^V^Z^^r^;C -C TVl^/l^y^C -C TVl^/V*/!^^ 

16 16 16 

1 6 

1 6 

1 6 
1 6 

1 6 

1 6 

3 8 ' 
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6 10 

; m&mm a Rummmm # ^m^ti^>mxm^tix\ ^xt x v \ mn 
&M&MMaRifm&mmpfrbmfc£tizmxm&tstix^xt>£\,^c -c 

3 8 

^•Tvwjfrttism ; m a Rxfw&mm 0 frbmtuztbzmxwmz 

tlX^Xh^^C -C ry-yV^r^S; MM a j3 

6 10 

t^g^S^js^^ii^tv^Tg^tLrv^ctv^.c -c tv-zu-c -c 

6 10 1 

6 

1 4 

(4) r 1 ^, **iiC7-xte^/vT*fc^b-^ 

(5) R 2 ^, R a (R b )N- W-r5ST'fc9, R a &I/R b /^\ ^-fUli^oT, ^ 

tieti. m&mm a Rxfw&mm y wm^ti^rnxm^nx^ ^xt>& - 

i 

c T/i/^mxhzik&m, 

6 

(6) R a ^ N m&mm a Rnm^mm y ^hm^^momxm^tix^ ^xt 

X^C -C T;V*)Vmxm, R b /5\ C -C Tyl^r/VST&*9, m&S$aiiC - 

IS 16 1 

cr^=i^ymfrbftz>Mxh<o, iisi 7 ^, w&&mafrbm®.£nz>mxw 

o 

1 6 

^tL-cv^iv^ -c T])-/vtti/m;Rxf.m&mmaRx?w®:Mmpfr 

6 10 

(7) R 2 ^ 
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[0009] Dft3] 



n(H 2 C). N ^ 



[ooio] svrrss-cjfcu, r 4 #\ *«-t-t*5^\ r 3 ^-^(c, m&mm « , g&» £ 

3 8 

;g&» a , g&« j3 RTfn&mm y ^mmn^mxm^nx^ 
i/tv/i-M ;W&&m a , mMmm p Rxim.^&m y frbmvi&tizMxm&zn 

TV^iv^c -C Ty~^m;X\*,&&mMa,m%i&MQRXfW:%iM;&y 

6 10 

frbmmtLZ>mxmmtix^xt>£.\,\ mnm*. mmm^Ru/mv^mm 
r&ttijb^3m&tt57smm^vTy~;vm&Mf&Lx\^k&yv, 

(8) R 2 /^ 
[0011] [^4] 

i 
i 

[0012] ^ttSStfcl j^-^ «^-7-x«^;R 5 N<^l-?)^fc 

•j, r 5 ^, m&mm a , g&» 0 7 a ^sfts^areg&sfvr 

6 10 

£tiz>mxmwLt$tix\,^xh£\,\ $mm*. mmr^Rxf/^h<itmmw^i 
^hm^ti^xm^tix\^xhx\^c -c Tyv^vjfjju^/^-M^mm 

2 7 

aRXfnM&yfrbM$l£nz>mxW:$:£ftX\,^Xh^^C -C T/v*/v*;v& 

1 6 

-*m-M&&m « , g&« $ Rxfw&mm y frbm&it$tiz>mxwmtix^ 
xhx^c -c Tv-/^^=-^m-Mnmma,m^mm^Rx^mmmmy 

6 10 

mi-^i7b^3m^t?57bmA^^rv—^^^/vm-M^MmaRun^: 

MM y frbm$l£tlZ)Mxn&tlX\< ^Xi>£i -C T)V^yfi)Vifs^)V^ ■ 

2 7 
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(9) R 3 ^,C -C T/U^ym-M^Mma^m^fh^MX-U^tiX^X'h 

1 6 

16 16 

tiV^C -C Ty-^^-v-ajMSPyd^jl^^tb^S-CM^tL/cC -C 

6 10 16 

1 6 

do) r 3 #\ 7K«^-r^f9, ztf\ raMT-T-fc 1 ^ i-c&&ffr&«&, xt; 

(11) R 3 /i\ 7k^I®^-e&«J:Z#, ^R 5 N<^-r^S-Cfc«9:R 5 /i^ t»a, 

g^Hj3XOT^»yd^ji^ti5S-Cg^tL-rv^Tt>J:v^ -C TV 

6 10 

(12) Tmfrbmfc£ft&i^oik&mxiz^(DMn±t^£fr%Mxh?> ■. 

•3-T57-4-[(3S)-3-(^^^/V)t°^!;^-l-^]^y[2 > 3-b 

] t°y - 2 - j&a^ikk, 

• 3 - r^y -4 - [ (3S) —3 - (/-h^yfvv) t°^y v^- 1 — f/H - 6 -t^/is? 
^y[2, 3-b]fc°y^-2-#yV;^1KF\ 

•3-T^y-4-{3-[3-(2-tKn^^h^)ynt°/V]t°^y> ? ^-l-^V'}^ 
7[2, 3-b]t°y> ? ^-2-^/V^^H\ 

•3-T5/-4- { (3S) - [ (2-^h^>3ihdr^)^H t°-<y 1 -4^}^ 

;l2, 3-b]t°y> ? >-2-^^^K 

•3-T5y-4-{(3S)-3-[(3-^h^^7°n^v')7«5 L /V]t°-<y> ? ^-l-^V 
}^y[2, 3-b]t°yv ; ^-2-^/V^^K\ 

- 1 -4)V) ^^y[2, 3-b] ^^-2-^^-9-$^', 
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•3-T5/-4- (3-{3-[2- i^^JVT^) -2-^y^h^v/]7°ntVHt 0 -<y 
- 1 - /V) 5^y [2 , 3 - b] try i?y - 2 - 7J7^3r IK h\ 

• 4-[4- (4-T"fe^/V7a:— /V) -1, 4-v ? Tif/^-l-^'/V]-3-T5/^y[ 
2, 3-b]fc°y^-2-#/V#3rlKK\ 

• 3 - T?y - 4 - [4 - (4 - ^oft^^i^/V) -1,4- ^Tif /^y- 1 - iVV] ^~ 
^A2, 3-b]fc°y^-2-#/V/^i/T5K\ 

•3-T5y-4-{4-[4-(v ? y^T5y)y 3 i^/V]-l ) 4-v J Ti?/^- 1 --|VV 
}^7[2, 3-b]k°y^-2-#/l^MKK\ 

• 3 - T$y - 4 - (4 - {4 - [ (v^^T^y) ^A^rvW] } - 1 , 4 - *JT"€ 

5^y [2, 3 - b] t°y v?^- 2 -#/V#3rlKK\ 

• 4 - [4 - ( 5 - T-fe^yVt°y v?> - 2 - -fAO - 1 , 4 - v'TifAsV - 1 - yf/V] - 3 - 

r^y^^y[2, 3-b]t^^-2-#/wi^iKK\ 

•3-T5/-4- (4-{4-[(^y^T5:y)^/Vfc/V]y^/V}-l ) 4-^Tif^ 
ls-1-sf/V) -6-y^yv^y[2, 3-b]t°y> ? ^-2-^/V^f-^H\ 

• 3 - T?y - 4 - {4 - [4 - (2 - y Y^y^)Vy7 -1,4- VT^V- l-j 
jV}^/\2, 3-b]t°yv ? ^-2-^/V^f-^K, 

• 3 - r?y - 4-(4-{4-[2 - (v'y ^/vT5:y) - 2 - ^y^/w] y - 1 , 

4 - v^Tif - 1 -^;v) ^y [2, 3 -b] - 2 -#/Vtf^lKH\ 
•3-T?y-4- (4- {4- [3- (vW/VT^y) -3-^y^P^]7i=/V} -1 
, 4-^Tif/^-l--fyV)^y[2, 3-b]t°yv?>'-2-^^-y-5:K\ 

• 3 - T?y - 4 - {4 - [4 - (T-if ^v 5 ^- 1 - 4 Art—tV) 7x-;k] - 1 , 4 — 

T-ev^-i— r/H^y[2, 3-b]h°y^-2-^/v^-y-^K\ 

•3-T?y-4-{4-[4- (^e/V^y ^ - 4 - -Y/V^yV/jf^/V) 7i=/k] - 1 , 4 - 
Tif/^-l-^/V}^y[2, 3-b]fc>^>--2-#/W7}^lKK\ 

• 3 - T^y - 4 - (4 - { 4 - [2 - ( v?y ^-/VT^y) ai^/V] y -1,4- 7i? 

^N°y-i-^/v)^y[2, 3-b]tWy-2-#/v^iKH\ 

• 3 - T^y -4 -{4 - [4 - (2 - fcKndr^^/^yai^/k] -1,4- i/Tif 1 - 

[2, 3 - b]t°y i?y- 2 - #>MWfiKK, 
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• 3 - 75y - 4 -{4 - [3 - (2 - MY^y^;v)y^M -1,4- ^7-tf - 1 - 
>f/W}^3V [2, 3 - b]t:W>- 2 - 

•3-7S/-4-{4-[4- (3-tKn^i/yntVv)7^/V]-l, 4-v?Tif^V-l 
-^/H^3iy[2, 3-b]fc>^-2-#/V/tfdrf-5h\ 

•3-T5y-4-{4-[4-(l-tKn^>^yV)^^-yV]-l, 4-v^if^V-l 
-^V}^^y[2, 3-b]t°yv ? >-2-^^/K^r^K\ 

• 3 - T^/ - 4 - {4 - [4 - (2 - ttyfn tVl^^-zV] -1,4- i?TH'<> - 1 
/W^y[2, 3-b]fcW^-2-#/v^1KK\ 

• 3 - -4 - {4 - [4 - (N - tRn^^ W5K^)7^-/V] - 1 , 4 - v^Tif 
^V-i— r;v}^y[2, 3-b]t 0 yv ? ^-2-^^if^H\ 

• 3 - T^y - 4 - (4 - {4 - [(2 - y fvV - 1 , 3 - 9 M^Vy^- 2 - Wf/V]7i^ 
A-}-l, 4-^Tif/^-l--i7^)^y[2, 3-b]tW:/-2-#/V/tf3MH:K\ 

•3-r?y-4-[4-(2-y5 u /v-i-^y-2, 3— ✓'tKn-iH— - fy^K— 

-5-^V)-l, 4-v ? Tif/^-l-^/V]^y[2, 3-b]f > y> ? ^-2-^/VxKdr 
IKK, 

•3-7^y-4-[4-(l, 3-^/#'/-;l/-6-^)-l, 4-v ? T^V-l 
-^]^aiy[2, 3-b]fy^-2-*/V2j?=¥^K, 

•3-T5y-4-[4-(4-tKn^W5y-3, 4- v?tKn-2H-^ny^-7-^/V 
)-l, 4-v ? Tif/^^-l-^V]^^y[2, 3-b]t°yv ; ^-2-^/V^f-5P\ 
•4-[4-(4-TW/V-l, JV-2-' 0^)-l, 4-v?Tif^V-l- 
^/V] - 3 - T^y^y [2, 3 - b]t°y - 2 - ^/V^'df-f-^ K\ 
. 4 - [4 - ( 5 - 7ir =3->V=f-*7 x. > - 2 - -f7v) - 1 , 4 - v?Tif - 1 - -fVV] - 3 

-r^y^^y[2, 3-b]fc°yv ? ^-2-^7/v^-y-5:F, 

• 3 - 75 y - 4 - (4 - {4 - [ ( *f->V7%S ) *^tJ? - 1 , 3 - ^7y*-/V - 2 - 
-Y/W-l. 4-v ? 7if/^-l--f/^)^y[2, 3-b]t°y> ? y-2-^/^^5Ko 

(13) ±IE (1) 75^ (12)d^3IK$n5V ^-ffru^l (-WE^n^b^tlX^O^ 
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(14) mmim^ it&&LM*.\^ -wummm^ Hgft«, 

^*«^-^LT(D±fE (l) 7?>M (1 2) ^^il^^tL^V ^ *i5&»i \Z.WMfeWz.fc&m 

xitt(Dmm±Wf®£tiz>i&<Dtiim, rxi, 

(15) ±fE(l)7J;M(12)^^)l^n5V^^^l^{cfB^$^^^X« j e© 

&m\m. -wm&iMz-it. •wummm^-f, mm^mmm, ^AtttwiE 
xfe^vj^fi&mmM<D&mz£%M%&^mmm . mmv^^m , w 

^ixitmmmmm^m^L^t^m^m} 
\m-rz> 0 

±fB-^(I) {C^Vvf, 

R\ R\ R e RTfR { (Dfemfc&tfZ>{C -C T;ls*^M} ;R\ R\ R\ R c RXM d (D 

1 6 

lb 16 

7 A^S^tbSS-CiSlftStb^iC -C T/l^r/vSj©C -C T^3vi^;R 5 C>S 

16 16 

c 2 -c T^/ujjsvtf^miAwm&mm a Rxtm&mm y frmviztizm 

XW&ZfriXV^Xh&^C -C T;^^;V^/v^\<DT^;V^^;R e Rxm! 

1 6 

©JtiSfctettsrc -c Tjv^r/vjj/vfc^/v^RWc -c r^/w^^v 

2 7 16 
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1 6 1 

C T/^K*/V7^-/VSj,&.t^rc -C T^^JV^J^\(DT^;VU^; 

6 16 

c -c r^/vsj(Dc -c r/^^m-M^m^<D^m^)sn^m^Mm 

16 16 
1 6 

16 16 

&tt&w&&Mocfrtbm$i&ti?>mxw%L£thfcc -c t/^^^-sjcot^ 

1 6 

*^W>ttl-Z, ynf/K -Yy:/nt7K y*^/K -fyy^vK 

/K tert-y^K ^fvK -fy^i^vK 2-y^vK/^VK ^M^W/K l-=c- 

-^fvw^^vK l-^/w<^vK 3, 2, 2-vW/K/ 

?vk i, l-^y^Vvy^VK 1, 1, Z-ittf-fr-ff-A'^ 2, 3 

xhm, »m\m, c -c iifL<ij»M/nt^ v h wiiKite, 

1 4 

[0013] R 6 <D^{-*3{tSrc -C is?vT/K*/vmi ;R\ R b RTfR 5 <DfeM\z£itfZ> rg 

3 8 

& W a % g&» j3 7 ^bji^£ft5m-egm£*rcv vTt>«fcl ^ 

3 

-C;^n7;^Hj0C -C V?nT/V*;vm-R*Rxm%^fot>1)^^X 

8 3 8 

^$tbSST*g^$tLTV^T^j:V>C -C ^nT/^/VSjOC -C -^p7M 

3 8 3 8 

^S; g&SP y o^fcfettS rg^SS¥ a RT*m&£& J3 *»baHR$tu«S-C 

3 8 3 8 

3 8 3 8 

3 8 3 8 

/H$#fiJ\ v-ynynfcVK ^n/f^, v-yn^i/^vK i/ya^S//!^ >-^n^ 
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•f3-^xtti/?v*?3-^mx*h<om, raws, c -c ^^r/v^/vmxm, 

3 7 

MRigP ilH:M\ S/ynynfcVK */9xi'7 s f-fV s S/^o^fvK ^D^^tt 
[0014] R 0 &U?R^^tb^^^L-CV ^lill^^fetMt^ r«EHig^ % $3§jg 
, Tif ^-/K trny$*=/K fc°py^/K -f^yy^/K <^*vy=/K t^yy 

y^x«*^t°^yv?yvT^t9#, m$m*. mmmi-Rx?/xim 
[0015] ±m^nm^. mmmi-Rx^/x^mmm^iJbmm^snmM^ 

t£mz, MZM. 1, 2, 3, 4-xh7tKn^yy^;K 1, 2, 3, 4— rh^tKn^y^y 

y=vv x ^yVV=-^Xi-i^My^J=-/^xh^n^ 0 

[0016] R\ R b &U*R 5 <D5£^£;&tt5 rg^Sl¥ a % g»P 3 TAtfg&M y 

^lTiMsfg^tfS^MyM^n^yy/^j^s^MTM^D^y/v^jR 3 ^^ 

R^^bri^LTV ^^«^-^*T«1-5 m&mm a , g&» j8 R 

x$m&mMyfabmiRtsnz>mxw:&£tix^xh&\ mnm** mmm^Ru 

n^^y/vS;R 5 ©^a(-*5^5 rg^X^ a , g&£$ 0 2fctfffifc&8¥ 7 fl^bS 

^£;ft5£-eg|&£*vo>-obJ:v\ ifjg^, 8&£JjS^&tf/3mxtt£3ffJB^ 

^l7!;M3te^^57!;^7M^xn^y^/v^ri/^j(7)57jM7M^D->yy/V 

16 

S3ffl^tf57?;3S7M^^>yy/l'gT*g^£;ftfcC -c T/^/i'Sj ©575^7 

16 
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truyr:/K -f^/yv^/K -i^yy-zK t^/y^-zK t°yyy~/K 

xhykKnbfyvvK >>t:Knfc°y>vK 2H-b°7~;K 2-;<h¥y-2H-t <> yrvK x 
h^fcKufc^/K r-h7kKn77=/i^, k^yV-zK ^/i^y-,i^ -^dr-y-rvK 
^•^/v*y^/V3?.tt*^t 0 -<y^/vT^f9#, mnm*. 

i?tty?~sK t°ny^/v % t°^yvvK fc°^y^/vxte^v*y=/vT*fc3 0 
[0017] ^ ±%d.mnm*. mmw^mi/xnmmw^i^m^^Th^i^ 

#lxJ^ 1, 2, 3, 4-xh7tKn3r/yrvK 1, 2, 3, 4-7 t h7tKn^y^y 

R 6 <£>£aK:&tt5rc -c Ty-^j;R\R b ^tM 5 (7)Sa^ft5rg^il 

6 10 

6 10 

ry-^gjoc -c Ty"^S;R 3 ^t/R 4 ^^nb^^Lrv^^M^^ 

6 10 

rg&s» a , £ v t^m&*iz>mTms& 

tvov-ow^c -c ry— /vSjcdc -c Ty-y^;R 5 cD^a^*5^rg^ 

6 10 6 10 

7 

c n ry-^^=/vSj , rg^gp a , jg&&?$ j3 g&Si$ 7 frbmuz 
tl%&'?W&£tlX^Xt>£\t*C -c Ty^/i^Mj^/vsj&u^g&S^a, 

6 10 

0 &tfg&» 7 *^ai^$ti5S^«*$*b-a^-rt)j;v^c -c ry 

7 11 

6 10 

i/&]<DT])~/i'U£;R e RXFR f <D , fej&\z&\WC -C Ty-/vSj;R e &t/R f (D 

6 10 

fel&zistt&c -c ry— /^y^^sj&t^rc -c 7y-;^*=/H 

7 11 6 10 
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!R£;jx5S-e®&£*vti^-ob£v>c -c ry-^Sjcoc -c rv—^M-M^ 

6 10 6 10 

ivCfciV^C -C Ty-/V;t^iySj<£7y-/l^#;Mt^ I^l3Hy©Si 

6 10 

X^Xt>£\/\C -C TV-/V-C -C T/^^ymi<DTV-^U / M,mK.i-i. 

6 10 16 

[0018] i3h±ferc-c ry-^&te.c-c ^dt^/^(M^«,c -c 

6 10 3 10 5 6 

y-2-^/v-5-^y-Y^Ky-yv, i, 3--<>-y^f-y— ^-5— ivk 1, 3- 
^y^-^rf-y— /v-6-^k yn^-7-^K 1, 2-^y-fy^r-y-y— /v- 
1, 3— <^y^df-y— ;v-5-^k 2, 3-v/tRp-i— <^yyy^- 
5-^K^yy^-6--Y/K-ry d ryy^-6--Y/K 1, s-^y^ry-^-e- 

[0019] R\ R b ^t/R 5 ©Sa^*5ft5 rg^l¥ a , M&gM & RXfW&MM V frbM 
^l753E3|i-^tf57!;M7M^7-nTy-/vSj^57!;M7M^xnry-/vS;R 3 S.U ? 

^l?jM3ji^tf57 7 jM7M^7 1 ciTy-/V^yV^^j / RtFrg^p a , 

*¥ 0 g&» v A^S^^nSS-Cill^tfCV ^-Ob±V \ «JSC~7\ »JijC 

7-S:tJ ? /^ : L<[i^mii7-^l751E3i@-^tf5^1E7M^xnTy-/^/v*-/^ 

i(D57bm7^^uT9-^n / ^;R e RUR ! (D^m^n^mnmi',mmw^ 
Rxi/^L<nmm^.^i7bm3m^57bm^T^T])~/vm}-,R e RxfR l <D 
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, If oJJ/k VT/V/K ^jf-SV/K tt^/Vsi-, W*WJ/K ^TSV/K 
TSD/K hUT^/D/K 3-T*JTS])/K t°y >vK tfy^v^/K t°yi/=. 
/vXUT^/^tli, Ml^i, 5^-/K t°ny/K tWy/K 

yy/K ^-y-yy/K ^rf-yy/K ^ryy/K -ry^ryy^K t°y vvk t°yyv 
[0020] ±.mmnm*. mmm-j-Ru/x^mm^iTj^sm^sT^m^ 

y-vry— zi'Sjtt, fl&<z>£5S&[0»Jx.fr£, c -c ry— ^sxiic -c^pt^ 

6 10 3 8 

5 G 

y^/K 5, 6, 7, 8—rh7tKo^yy/K Xtt5, 6, 7, 8— rh7tKci^y^yy/v-C 

[0021] R 3 &tm 4 (D^(^jo}t§ rg^sp 7 a^gftsnssrcgft^tufcc -c t/v 

1 6 

1 6 

2 7 

^>nft;R 6 Rxfm%!:&ma<Dfemiztetf%rc -c t/v=^>sj ;R e x.tm f © 

1 6 

16 16 
1 6 

PaA^g^jh^&^ttlfc&ftfcC -C 7/V3^>ij©C -C TWo^gf* 

16 16 
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, ±ierc -c r;v^;vmwzmmnw^\.tz.mxm, aiai, c-ci 

16 14 

, 4V7°xi1f^y^ y\^y s <jy7°Y*i/Xmert-7*Y^>XhV), JOT^&ilWi, 

[0022] R 5 <£>£ai£4ott5 r g&SP a 7 ^jilR£ft5ST»g&£;ftT V n 

"OU^C -C 7/l"$r=/l'gj©C -c fcT=/K 

2 6 2 6 

l-^yv^-^n-^rvK 2-^;i/-2-yn^;i', 2-^/v-2-7°n^ 
~/K 2-^r~/K l-^/v-2-^-yK 2-^/v-2-7^^K 1-^ 
;V-2-^f=/K 3-3/7^/K l-^^-3-^x=/W, 2-^^-3-7^^ 
sK 2-^^-yK l-^/V-2— 2-^ 

^-tv-2-^y"r=-)V^ 3-^x-/K l-^-3-^yf=;K 2-^^-3 
-^f-^^-^T^K l-^vv-4-^7^/K 2-^)V-A--<y 

2 4 

[0023] R e ^.t/R f c75^tt(C$D{j-5rc -C X/V^Vl^/Vtf^/l^J ; ^t/(C % R 5 <7)^a^ 

2 7 " - . 

2 

C T/V^VV^fc/VSj^C -C T;V^r)Vti>Vif^^M%, -C 7/1^ 

7 2 7 1 6 

2 5 

^^^-/^•efcO, Mf-M^tt, 7W/K ynt^/K ^ntr^/Vjj?— 

[0024] R 5 <D^^tc^}j-5 rg^» a , w&mm & /wemw y frm$&n%mx 
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[0025] R'Rxm'tDfemz&tf&C -C TV—Sl'jJ/Vtf~/],&i ;MTJ^, R 5 <D^f- 
-pfeJ^C -C Ty—/V*/V2j?=/VSj©C -C Ty—;\s%;v^;vm$, _kier 

7 11 7 11 

c -c ry-^gj ic*/m?-/>*si|g^LfcS-cfc«3, ^yy/v-efcs 

b 10 

o 

[0026] R e ^UJR f (D^a^*3tt5rmigT- % ^»^Tj/^L<M«^Srl7!;S3 

p a , m&mm 0 Rrfw&mm y ^hm^ti^mxmmnx^ ^ <tv \ «ieii 

[0027] a , R e RZm!<DfemfciotfZ) TC -C T/l^/l^/VJfc^gj ; 

1 6 

fciVMD -C T^jV^V^;vm\(DC -C 7/Mf;l'^=/l'Itt, ±EI"C 

16 16 1 

6 1 4 

yntW^/V^n/V, ^y;/pfcVV;VW^-/K ^Wl*:;!/, -YV^ 

/v^/^=.;uxmert-y^/^/v^=.^xh'o. £<9~g.iz.&m\at s &-;\>XA,ft=. 

[0028] R e ^T^R f ©^^lt5rc -C Ty-/V^/^^Sj ;^7JtCl, R 5 (D^{C 

6 10 
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"Ob £ V M^-C^Ty — <DC e - C TH^^ili, ±fB r 

b 10 

[0029] R°^-0?R f <D^(C^{t5r«M^, ^Jg^^t//^L<tt^»ig^-^l7 7 J^3 
P a % g&g» 0 &tfg&» y *^a^$n5S-CgJft$tlTV ^TtiV \ M 

[0030] R e Rxm!(Dfem\z.idrtZ) rc -C 7^dr>#/V#~=/Vgj ; &XfKs R*<D%miz 

2 7 

*3tts r m&mm a &0g&g$ y frbmiR&tizm-ew&zfrai ^xi>x\, ^c - 

2 

C T;V^i/ij;V^;vmi<DC -C T/I^^^/VtJ^/I^J^ ±t^C — C T 

7 2 7 1 6 

2 5 

^h^^^yl^ 7°n/K^^/^#=/V, jy?xitf^yfj/i>^~/v 
[0031] R 6 <Dfem^$otf%rc -C Ty-yV^^J;^^, I»y©£il^ 

6 10 

6 1 

ry-^^>Sj(Dc -c ry-Acfr^gfa, ±ierc -c Ty-vvgj Kg 

0 6 10 6 10 

[0032] R 5 <Dfemi-&tfz> m&mm <* , g&gi¥ 0 mimmmm y a>ygiR$*u5g-e 
g^^rv^Ttiv^c -c ry— /^^^/v/K-/^j©c -c ry— 

7 11 7 11 

i/#/VzK-A-gf3: x ±|erc -C Ty-/^dr^Sjt^/^n/k7)^^LfcST' 

6 10 
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[0033] a <d feminism r/M^vigr-T-j ^ y^mm^, ^mw^ 

[0034] R^^^tt^C -C /M3yV^T/V^Sj{i s fftWC -C T/V^Sj 

16 16 

1 4 

^n^f;l/ ( v^V^n^^K ^nn^f;K v^n^^VK vVl^n^/K 2, 
2, 2-Bl^pnae^vK 2, 2, 2-h<j:7,/M-nacfvK 2-y°u^:^;V, 

2-7^n^/V3l«2 > 2-^n^^/vr*fc*9, WSC&ltli, h 

[0035] W&gMa<Dfem\Z.&tt&C -C ^n?l/\\L7 ft, mt^SC -C T 

16 16 

^^>Sj©lfi^L<tt2f@^±©7k*igT-^J:fBr/Nn^V^j-Cg^nfc 

a-e&^&ilfm, c -c ^p^^bT/^^s-efct^ H^Mfashy^/M- 

1 4 

^n^^V^^, 2, 2, 2-M^nn:r5vl';<h3r^ 

2, 2, 2-hy7/V^"Pni^yV^-dri/, 2 - 7*n^;n^/V;^r v\ 2-?vu^;Vtt 
>\ 2-7^noi^/v^i/X^2 I 2-^n^^f-/^^T-fof9, JOTf^M 
[Cte:, hy^/^u^^V^-dr^, MJ^nn^^-yv^-dr^^ ^/l^n^/V^^Xte 

1 6 

16 1 

-C T;v*;v*f-*mt. ±fefc -C T)V*)V3k\ tSfgf^^LfcStfe^) 

6 16 
1 4 

[0036] m&MM a (Dfemz&VZ TC -C 7)V*tWV74=.A'3k\ ft, ±|E l"C -C T 

16 ~ 16 
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1 4 

W^si'^yj—frMX&v), WiZ-feWiOii. *3-;i-7.;vyj~;v, ^)V7,)vy 
-f— y°xi\?;V7,/vyj~/v, ^yy°n\i°;V7,;vyj~;v, -f=f-;V7,;vy^^;v, jyy* 
3-;Wuyj~/isXi-Ztert-y3yvx/vyj~;ux°h<Q. WHt^iili-te, ^;v^;v 
y^^/u, 3L=3-;v^;vyj=L;i<^ -fu^^/vy^^/v, <4Vy°v\? ;V7.)\<y 4=.)\>x\% 
y^/v^/vy^-jvxh*), ¥?fc%-max ^/^/i^y^=-/^Xit^/v^/vy^=. 
^xh% 0 

[0037] g&gn a ommiz $o\j% rc -c ^?vT;v3csu?t^ym} -,Rxf, y 

3 8 

3 8 3 8 3 

-c c y?vT;v*/]sm}\z.mmmi-tf&&LtzMxfov,&miazc -c ^nr 

8 3 7 

[0038] it&sp v £>j j-s rg^si^ a 0 a>6>jgft$*l5g-T?®& 

[0039] ©man 7 <Dfemk^m m&mm a 0 ^bm^ti^rnxm^ 
^tix^xhxw mnm*. mm^Rxf/mv^mmw^m^m^s 

Mm** MmMTRxf/mL<temmmT%inmm^&5nmM^v7y~ 

, yy/vtt-y^ f^/istt^ wj^tty^ t°T/})^tt*s, ^y-SV/i'tt 
>\ tty"/9A'it*i/^ ^y^rf-^y/v^i/, ^TSV/l'tti', -fy^TVlJ/M-* 
MWV-A'tt^, t°y^^tt^Xtet°yi?=-/i<>jr^yX 
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[0040] y (Dfem^&vz rr])-/\<M&&m&£m « rx*w&&& 0 t^WR 

Zft&£iVffl8&fiX\>Xb£\\ c -c TV—^-c -c T;v^i/^(DC - 

6 10 16 6 

c T])-/v-c -c 7^*ymfe, ±Wc -c ry-/vSj-eg^tifc± 

10 16 6 10 

16 

[0041] JfcgttWfBgfcg^igra:, 09x.tf, J&gftlg, ^fbk^SftifcgUfifltfbic^ 

m^<D£.ot£fe®.T/vj3y*;v*ymM, ^-yify^^m^h< rip - w^y 
[0042] ife&certBSfcg^JStt, fii^ff, ^hy>A^, ^y>A^L<«y^^^» 

, hyai^/vr^i^g, ^^d^^/VT^^, N, N' -i/s<>*yjV3L3-vy>s7* 
y^ ?vuy°ujjs(y^ y°vjjy(ym., V^S—frT^y^ N-^yis/vy^ 
f-jvr^sM.. ¥^7*yy^ ^yy^^y^-V^XfeYVMtYv^y^fr) 
7*J^y%L<D£yt£^m7*yM;i&\<^ ?^yy%L, ^Jy^ 7 >v^=.y^ * 
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[0043] *m£<D-^(i)zmi-&it^xtez<DMm±¥f®£tL%mx jz&wm. 

[0044] *mw<D~f&mi)*m-t%ik&mm, #i-\H<D^#^>bfcm^<ft¥m j &fc 
(Dm'&foom&m^-r -<xw~<d^ mh-^iDx^tix^^ m<>x, # 

[0045] #38W<D-#5£(I) WI-^b^O^^tLTfi, #JxJ£, TIE^J^I^ 

[0046] ft, mmit^-mmub^mmt^mm^m^x, ^Acutr±^^u rAzej 

teTi?^y£^U rperhydro-l-AzepJfi^VtKnT-lftV-l-^/V^L, T 
perhydro-l-AzocJfi^/H:KnTyV>--l-^V^L, ten] fct^y^/V&r^U r 
BuJ fi^Vl^^U riBuJ«-ry^'^^-L, r t BuJ(itert-^/V^L, r 
BzIoxJtel, rBzDioxajttl, 4 - ^y'v^f-r: 

^£^<U rBzDioxoJftl, TBzFurJ «l-^<Vy^7 

-A'Sr^U TBzhyJ fi^^XtKyyV^U TBzOxazJiil, Z-^^Jtt^/V/V 

TBzThazJfil, 3--<^y^Ty^/^^L, rchrj J3yn^/V£^U r 
Dioxajtel, 3-^^f-^y^^L, TDioxoJttl, 3-my7=/V^L, TEtJ 
(ini^^L, rFurJfiyy^/V^L, r c HepJ [ly^n^ :/fyV£^U TcHxJtt 
^yn^^/V^U riindnJ^y-r^Kil^/V^L, HndJ it4 ^Ky^£^U r 
IquiJfi^y^yy/V&r^U rdecahydro-2-IquiJ«l, 2, 3, 4, 5, 6, 7, 8, 9, 10- 
X>tKn^ydryy^-2-^^L, ri^.S^-tetrahydro^-Iquijfil, 2, 3, 4- 
xh7tKn^y^yy>--2-^/^7TNL, TMeJ tey^VV^U rMorJfi^/^y^- 
4-^/V£^U rOxazJJi^f-y'y/^T^L, ri ( 4-0xazepj«l, 4-^-y-iftv 

-4— f/i^^u roxaznj {i^-y-yy^/v^L, rphjte^^/v^u rphetj 

fi^i^fvl^^U r3,4-dehydro-PipJ «3, 4 
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— rtKnt 0 ^y^-4--T;v^U rpipoj tefc°^://£*U rpipraj tet^yv? 
/£r*U r c p n jfi^n^>f-;V^L, r ne oPnJ te^^fVV&r^U rprji^7° 
nfc°/V£^U TiPrj^yyatVv, rpyjtefc°y^7V£^u Tpydz j «t°"j^v?^/V^ 
/j^U rpymJ^Uv^/V^-L, rpyrldJfifny^-l-^/P^U TQuiJ^yy 
;V&75U rQunzJ}i^r^y^-;V^L, rThazJ te^T^y/V^U iThaznJii^T 
^/yn/V^L, iThiJ fi^-/V£^U ri,4-Thiaze P Jfil, 4-^TiftV-4--T 
/V£;^U TThmorJ ^^/V^y-A-^/V^'f,, 



# ^- R 1 R 2 



1-1 


H 


MeO 


1-2 


H 


EtO 


1-3 


H 


iPrO 


1-4 


H 


BnO 


1-5 


H 


(HOOC)-CH 0 



1-6 


H 


cPnO 


1-7 


H 


cHxO 


1-8 


H 


cHepO 


1-9 


H 


MeS 


1-10 


H 


EtS 


1-11 


H 


iPrS 


1-12 


H 


BnS 


1-13 


H 


cHxS 



[0047] Mb5] 




[0048] 
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1-14 


H 


cHepS 


1-15 


H 


Pyrld 


1-16 


H 


Pip 


1-17 


H 


3-Me-Pip 


1-18 


H 


4-Me-Pip 


1-19 


H 


4-Bn-Pip 


1-20 


H 


3-(HO-CH )-Pip 

2 


1-21 


H 


3-(MeO-CH )-Pip 

2 


1-22 


H 


3-(EtO-CH )-Pip 

2 


1-23 


H 


3-(PrO-CH )-Pip 

2 


1-24 


H 


3-(BnO-CH )-Pip 

2 


1-25 


H 


3-Ph-Pip 


1-26 


H 


4-Ph-Pip 


1-27 


H 


3-HO-Pip 


1-28 


H 


3-MeO-Pip 


1-29 


H 


3-EtO-Pip 


1-30 


H 


3-PrO-Pip 


1-31 


H 


3-BnO-Pip 


1-32 


H 


4-HO-Pip 


1-33 


H 


3-AcO-Pip 


1-34 


H 


4-AcO-Pip 


1-35 


H 


1 ,2,3,4-tetrahydro-2-Iqui 


1-36 


H 


decahydro-2-Iqui 


1-37 


H 


3,4-dehydro-Pip 


1-38 


H 


4-Ph-3 ,4-dehydro- 1 -Pip 


1-39 


H 


perhydro- 1 -Azep 


1-40 


H 


perhydro-l-Azoc 


1-41 


H 


Mor 
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1 A O 


M 

M 


z^-diMe-Mor 


1 AO 


IT 

n 


1,4-Oxazep 


1-44 


H 


Thmor 


1-45 


H 


1-Oxo-Thmor 


1-46 


H 


1 ,4-Thiazep 


1-47 


H 


1-Oxo-1,4-Thiazep 


1-48 


Me 


MeO 


1-49 


Me 


EtO 


1-50 


Me 


iPrO 


1-51 


Me 


BnO 


1-52 


Me 


(HOOC)-CH O 

2 


1-53 


Me 


cPnO 


1-54 


Me 


cHxO 


1-55 


Me 


cHepO 


1-56 


Me 


MeS 


1-57 


Me 


EtS 


1-58 


Me 


iPrS 


1-59 


Me 


BnS 


1-60 


Me 


cHxS 


1—61 


Me 


cHepS 


1-62 


Me 


Pyrld 


l-b3 


Me 


Pip 


1 C A 

l-b4 


Me 


3-Me-Pip 


1-65 


Me 


4-Me-Pip 


1-66 


Me 


4-Bn-Pip 


1-67 


Me 


3-(HO-CH )-Pip 

2 


1-68 


Me 


3-(MeO-CH )-Pip 

2 


1-69 


Me ■ 


3-(EtO-CH )-Pip 
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1-70 


Me 


3-(PrO-CH )-Pip 

2 


1-71 


Me 


3-(BnO-CH )-Pip 

2 


1-72 


Me 


3-Ph-Pip 


1-73 


Me 


4-Ph-Pip 


1-74 


Me 


3-HO-Pip 


1-75 


Me 


3-MeO-Pip 


1-76 


Me 


3-EtO-Pip 


1-77 


Me 


3-PrO-Pip 


1-78 


Me 


3-BnO-Pip 


1-79 


Me 


4-HO-Pip 


1-80 


Me 


3-AcO-Pip 


1-81 


Me 


4-AcO-Pip 


1-82 


Me 


l,2,3,4-tetrahydro-2-Iqui 


1-83 


Me 


decahydro-2-Iqui 


1-84 


Me 


3,4-dehydro-Pip 


1-85 


Me 


4-Ph-3,4-dehydro-l-Pip 


1-86 


Me 


perhydro- 1 -Azep 


1-87 


Me 


perhydro- 1 -Azoc 


1-88 


Me 


Mor 


1-89 


Me 


2,6-diMe-Mor 


1-90 


Me 


1 ,4-Oxazep 


1-91 


Me 


Thmor 


1-92 


Me 


1-Oxo-Thmor 


1-93 


Me 


1,4-Thiazep 


1-94 


Me 


l-Oxo-l,4-Thiazep 


1-95 


H 


3-[HO-(CH ) ]-Pip 

2 2 


1-96 
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2 2 2 3 


1-319 


Me 


3-[AcNH-(CH ) -O-CH ]-Pip 

2 3 2 


1-320 


Me 


3-[AcNH-(CH ) -0-(CH ) ]-Pip 

2 3 2 2 


1-321 


Me 


3-[AcNH-(CH ) -0-(CH ) ]-Pip 

2 3 2 3 
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1-322 


Me 


3-LAcNH-(CH ) -S-CH J-Pip 

2 2 2 


1-323 


Me 


3-[AcNH-(CH ) -0-(CH ) -O-CH ]-Pip 

2 2 2 2 2 


1-324 


Me 


3-[Me-(CH ) -CONH-(CH ) -O-CH ]-Pip 

2 4 2 2 2 


1-325 


Me 


3-[BocNH-(CH ) -O-CH ]-Pip 

2 2 2 


1-326 


Me 


3-[NC-(CH ) -CONH-(CH ) -O-CH ]-Pip 

2 2 2 2 2 


1-327 


Me 


3-(H N-CH )-Pip 

2 2 


1-328 


Me 


3-[HO-(CH ) -NH-CH ]-Pip 

2 2 2 


1-329 


Me 


3-(BocNH-CH )-Pip 

2 


1-330 


Me 


3-(MeNH-CH )-Pip 

2 


1-331 


Me 


3-[Me-(CH ) -NH-CH ]-Pip 

2 3 2 


1-332 


Me 


3-(Me N-CH )-Pip 

2 2 


1-333 


Me 


2-(MeO-CH )-Mor 

2 


1-334 


Me 


3-[Et N-(CH ) -O-CH ]-Pip 

2 2 2 2 


1-335 


Me 


3-[Et N-(CH ) -0-(CH ) ]-Pip 

2 2 2 2 2 


1-336 


Me 


3-[Et N-(CH ) -0-(CH ) ]-Pip 

2 2 2 2 3 


1-337 


Me 


3-[Et N-(CH ) -O-CH ]-Pip 

2 2 3 2 


1-338 


Me 


3-[Et N-(CH ) -0-(CH ) ]-Pip 

2 2 3 2 2 


1-339 


Me 


3-[Et N-(CH ) -0-(CH ) ]-Pip 

2 2 3 2 3 


1-340 


Me 


3-[Et N-(CH ) -S-CH ]-Pip 

2 2 2 2 


1-341 


Me 


3-[Pyrld-(CH ) -O-CH ]-Pip 

2 2 2 


1-342 


Me 


3-[Pyrld-(CH ) -0-(CH ) ]-Pip 

2 2 2 2 


1-343 


Me 


3-[Pyrld-(CH ) -0-(CH ) ]-Pip 

2 2 2 3 


1-344 


Me 


3-[Pyrld-(CH ) -O-CH ]-Pip 

2 3 2 


1 OA C 


Me 


O f~r"V. l J //^>T T \ /~\ //-< t i \ T rvr 

3-LPyrld-(CH ; -0-(CH ) J-Pip 

2 3 2 2 


1-346 


Me 


3-[Pyrld-(CH ) -0-(CH ) ]-Pip 

2 3 2 3 


1-347 


Me 


3-[Pyrld-(CH ) -S-CH ]-Pip 

2 2 2 


1-348 


Me 


3-[Mor-(CH ) -O-CH ]-Pip 

2 2 2 


1-349 


Me 


3-[Mor-(CH ) -0-(CH ) ]-Pip 

2 2 2 2 
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1-350 


Me 


3-[MoHCH ) -0-(CH ) ]-Pip 

2 2 2 3 


1-351 


Me 


3-[Mor-(CH ) -O-CH ]-Pip 

2 3 2 


1-352 


Me 


3-[Mor-(CH ) -0-(CH ) ]-Pip 

2 3 2 2 


1-353 


Me 


3-[Mor-(CH ) -0-(CH ) ]-Pip 

2 3 2 3 


1-354 


Me 


3-[Mor-(CH ) -S-CH ]-Pip 

2 2 2 


1-355 


Me 


3-[Pipo-(CH ) -O-CH ]-Pip 

2 2 2 


1-356 


Me 


3-[Pipo-(CH ) -0-(CH ) ]-Pip 

2 2 2 2 


1-357 


Me 


3-[Pipo-(CH ) -0-(CH ) ]-Pip 

2 2 2 3 


1-358 


Me- 


3-[Pipo-(CH ) -O-CH ]-Pip 

2 3 2 


1-359 


Me 


3-[Pipo-(CH ) -0-(CH ) ]-Pip 

2 3 2 2 


1-360 


Me 


3-[Pipo-(CH ) -0-(CH ) ]-Pip 

2 3 2 3 


1-361 


Me 


3-[Pipo-(CH ) -S-CH ]-Pip 

2 2 2 


1-362 


Me 


3-[(4-Me-Pipra)-(CH ) -O-CH ]-Pip 

2 2 2 


1-363 


Me 


3-[(4-Me-Pipra)-(CH ) -0-(CH ) ]-Pip 

2 2 2 2 


1-364 


Me 


3-[(4-Me-Pipra)-(CH ) -0-(CH ) ]-Pip 

2 2 2 3 


1-365 


Me 


3-[(4-Me-Pipra)-(CH ) -O-CH ]-Pip 

2 3 2 


1-366 


Me 


3-[(4-Me-Pipra)-(CH ) -0-(CH ) ]-Pip 

2 3 2 2 


1-367 


Me 


3-[(4-Me-Pipra)-(CH ) -0-(CH ) ]-Pip 

2 3 2 3 


1-368 


Me 


3-[(4-Me-Pipra)-(CH ) -S-CH ]-Pip 

2 2 2 


1-369 


Me 


3-(Pyrld-CO-CH -O-CH )-Pip 

2 2 


1-370 


Me 


3-[Pyrld-CO-CH -0-(CH ) ]-Pip 

2 2 2 


1-371 


Me 


3-[Pyrld-CO-CH -0-(CH ) ]-Pip 

2 2 3 


1-372 


Me 


3-(Mor-CO-CH -O-CH )-Pip 

2 2 




Me 


3-LMor-CO-CH -0-(CH ) J-Pip 

2 2 2 


1-374 


Me 


3-[Mor-C0-CH -0-(CH ) ]-Pip 

2 2 3 


1-375 


Me 


3-(Pipo-CO-CH -O-CH )-Pip 

2 2 


1-376 


Me 


3-[Pipo-CO-CH -0-(CH ) ]-Pip 

2 2 2 


1-377 


Me 


3-[Pipo-CO-CH -0-(CH ) ]-Pip 

2 2 3 
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1-378 Me 3-[(4-Me-Pipra)-CO-CH -O-CH ]~Pip 

2 2 

1-379 Me 3-[(4-Me-Pipra)-CH -0-(CH ) ]-Pip 



2 2 



1-380 Me 3-[(4-Me-Pipra)-CH -0-(CH ) ]-Pip 

2 2 3 



[0049] Wk6] 



NH2 



[0050] 





R 1 


R a 


R b 


2-1 


H 


H 


Me 


2-2 


H 


H 


Et 


2-3 


H 


H 


Pr 


2-4 


H 


H 


iPr 


2-5 


H 


H 


Bu 


2-6 


H 


H 


iBu 


2-7 


H 


H 


neoPn 


2-8 


H 


H 


cPn 


2-9 


H 


H 


cHx 


2-10 


H 


H 


cHep 


2-11 


H 


H 


Bn 


2-12 


H 


H 


Phet 


2-13 


H 


H 


Ph-(CH ) 

2 : 


2-14 


H 


H 


cHxCH 
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2-15 


H 


H 


MeOCH CH 

2 : 


2-16 


H 


H 


EtOCH CH 

2 2 


2— 17 


H 


Me 


Me 


2-18 


H 


Me 


Et 


2-19 


H 


Me 


Pr 


2-20 


H 


Me 


iPr 


2-21 


H 


Me 


Bu 


2-22 


H 


Me 


iBu 


2-23 


H 


Me 


neoPn 


2-24 


H 


Me 


cPn 


9-9^ 


u 

1 1 


ivie 


CilA 


2-26 


H 


Me 


cHep 


2-27 


H 


Me 


Bn 


9—9R 


u 

11 


ivie 


r net 


2-29 


H 


Me 


Ph-(CH ) 

2 3 


2-30 


H 


Me 


cHxCH 

2 


2-31 


H 


Me 


MeOCH CH 

2 : 


2-32 


H 


Me 


EtOCH CH 

2 2 


2-33 


H 


Et 


Et 


2-34 


H 


Et 


Pr 


2-35 


H 


Et 


iPr 


2-36 


H 


Et 


Bu 


2-37 


H 


Et 


iBu 


2-38 


H 


Et 


neoPn 


2-39 


H 


Et 


cPn 


2-40 


H 


Et 


cHx 


2-41 


H 


Et 


cHep 


2-42 


H 


Et 


Bn 
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2-43 


H 


Et 


Phet 


2-44 


H 


Et 


Ph-(CH ) 

2 3 


2-45 


H 


Et 


cHxCH 

2 


2-46 


H 


Et 


MeOCH CH 

2 2 


2-47 


H 


Et 


EtOCH CH 

2 2 


2-48 


H 


Pr 


Pr 


2-49 


H 


Pr 


iPr 


2-50 


H 


Pr 


Bu 


2-51 


H 


Pr . 


iBu 


2-52 


H 


Pr 


neoPn 


2-53 


H 


Pr 


cPn 


z-o4 


H 


rr 


cHx 


2-55 


H 


Pr 


cHep 


Z Ot> 


u 
n 


rr 


Dtl 


9 

Z 01 


M 


rr 


rnet 


Z Do 


it 
ri 


Pr 


Ph-(CH ) 

2 3 


9— £Q 


1 1 
hi 


Pr 


cHxCH 

2 


Z OU 


H 


Pr 


MeOCH CH 

2 2 


Z Ol 


u 
n 


Pr 


EtOCH CH 

2 2 


9— R9 
Z DZ 


IT 

n 


MeOCH CH iPr 

2 2 


Z Do 


ii 

n 


MeOCH CH Bu 

2 2 


2-64 


H 


MeOCH CH iBu 

2 2 


Z DO 


n 


MeOCH CH neoPn 

2 2 


2-66 


H 


MeOCH CH cPn 

2 2 


2-67 


H 


MeOCH CH cHx 

2 2 


2-68 


H 


MeOCH CH cHep 

2 2 


2-69 


H 


MeOCH CH Bn 

2 2 


2-70 


H 


MeOCH CH Phet 



2 2 
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2 


-71 


H 


MeOCH CH Ph-(CH ) 

2 2 2 3 


2 


-72 


H 


MeOCH CH cHxCH 

2 2 2 


2 


-73 


H 


MeOCH CH MeOCH C 

2 2 2 


2- 


-74 


H 


EtOCH CH iPr 

2 2 


2- 


-75 


H 


EtOCH CH Bu 

2 2 


2- 


-76 


H 


EtOCH CH iBu 

2 2 


2- 


-77 


H 


EtOCH CH neoPn 

2 2 


o. 
<s 


-78 


i_i 
n 


HtUL-H Un cl n 

2 2 




-70 


o 
rl 


tsujCri Ln crix 

2 2 


o. 


oU 


u 
M 


btUL/M CH cnep 

2 2 


o. 
Z 


-Q1 


IT 

n 


r? i it /-«t_i o 

fctUCH L/H bn 

2 2 


2- 


-82 


H 


EtOCH CH Phet 

2 2 


2- 


-83 


H 


EtOCH CH Ph-(CH ) 

2 2 2 3 


2- 


-84 


H 


EtOCH CH cHxCH 

2 2 2 


2- 


-85 


H 


EtOCH CH EtOCH CH 

2 2 2 : 


2- 


-86 


Me 


H 


Me 


2- 


-87 


Me 


H 


Et 


2- 


-88 


Me 


H 


Pr 


2- 


-89 


Me 


H 


iPr 


2- 


-90 


Me 


H 


Bu 


2- 


-91 


Me 


H 


iBu 


2- 


-92 


Me 


H 


neoPn 


2- 


93 


Me 


H 


cPn 


2- 


94 


Me 


H 


cHx 


2- 


95 


Me 


H 


cHep 


2- 


96 


Me 


H 


Bn 


2- 


97 


Me 


H 


Phet 


2- 


98 


Me 


H 


Ph-(CH ) 



2 3 
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2-99 


Me 


H 


cHxCH 

2 


2-100 


Me 


H 


MeOCH CH 

2 ; 


2-101 


Me 


H 


EtOCH CH 

2 2 


2-102 


Me 


Me 


Me 


2-103 


Me 


Me 


Et 


2-104 


Me 


Me 


Pr 


2-105 


Me 


Me 


iPr 


2-106 


Me 


Me 


Bu 


2-107 


Me 


Me 


iBu 


2-108 


Me 


Me 


neoPn 


2-109 


Me 


Me 


cPn 


O 1 1 A 

Z-llv 


Me 


Me 


cHx 


2-111 


Me 


Me 


cHep 


2-112 


Me 


Me 


Bn 


o no 


Me 


Me 


Fnet 


2-114 


Me 


Me 


Ph-(CH ) 

2 3 


2-115 


Me 


Me 


cHxCH 

2 


2-116 


Me 


Me 


MeOCH CH 

2 : 


2-117 


Me 


Me 


EtOCH CH 

2 2 


2-118 


Me 


Et 


Et 


2-119 


Me 


Et 


Pr 


2-120 


Me 


Et 


iPr 


2-121 


Me 


Et 


Bu 


2-122 


Me 


Et 


iBu 


2-123 


Me 


Et 


neoPn 


2-124 


Me 


Et 


cPn 


2-125 


Me 


Et 


cHx 


2-126 


Me 


Et 


cHep 
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2-127 


Me 


Et 


Bn 


2-128 


Me 


Et 


Phet 


2-129 


Me 


Et 


Ph-(CH ) 

2 3 


2-130 


Me 


Et 


cHxCH 

2 


2-131 


Me 


Et 


MeOCH CH 

2 2 


2-132 


Me 


Et 


EtOCH CH 

2 2 


2-133 


Me 


Pr 


Pr 


2-134 


Me 


Pr 


iPr 


2-135 


Me 


Pr 


Bu 


2-136 


Me 


Pr 


iBu 


2-137 


Me 


Pr 


neoPn 


2-138 


Me 


Pr 


cPn 


2-139 


Me 


Pr 


cHx 


2-140 


Me 


Pr 


cHep 


2-141 


Me 


Pr 


Bn 


2-142 


Me 


Pr 


Phet 


2-143 


Me 


Pr 


Ph-(CH ) 

2 3 


2-144 


Me 


Pr 


cHxCH 

2 


2-145 


Me 


Pr 


MeOCH CH 

2 2 


2-146 


Me 


Pr 


EtOCH CH 

2 2 


2-147 


Me 


MeOCH CH iPr 

2 2 


2-148 


Me 


MeOCH CH Bu 

2 2 


2-149 


Me 


MeOCH CH iBu 

2 2 


2-150 


Me 


MeOCH CH neoPn 

2 2 


2-151 


Me 


MeOCH CH cPn 

2 2 


2-152 


Me 


MeOCH CH cHx 

2 2 


2-153 


Me 


MeOCH CH cHep 

2 2 


2-154 


Me 


MeOCH CH Bn 



2 2 
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2- 


-155 


Me 


MeOCH CH 

2 2 


Phet 


2- 


-156 


Me 


MeOCH CH 

2 2 


Ph-(CH ) 

2 3 


2- 


157 


Me 


MeOCH CH 

2 2 


cHxCH 

2 


2- 


158 


Me 


MeOCH CH 

2 2 


MeOCH CH 

2 ; 


2- 


159 


Me 


EtOCH CH 

2 2 


iPr 


2- 


160 


Me 


EtOCH CH 

2 2 


Bu 


2- 


161 


Me 


EtOCH CH 

2 2 


iBu 


2- 


162 


Me 


EtOCH CH 

2 2 


neoPn 


2- 


163 


Me 


EtOCH CH 

2 2 


cPn 


o_ 
Z 


-1 K/i 

104 


Me 


tStUL/H U1 

2 2 


1 T 

CMX 




-1 Kc; 
100 


Me 


DtUL/li Ln 

2 2 


cHep 


2- 


166 


Me 


EtOCH CH 

2 2 


Bn 


2- 


167 


Me 


EtOCH CH 

2 2 


Phet 


2- 


168 


Me 


EtOCH CH 

2 2 


Ph-(CH ) 

2 3 


2- 


169 


Me 


EtOCH CH 

2 2 


cHxCH 

2 


2- 


170 


Me 


EtOCH CH 


EtOCH CH 



2 2 2 2 



[0051] Wfc7] 



R 



[0052] 



(1-2) 



# R 1 n R 3 R 5 
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3-1 


H 


1 


H 


H 


3-2 


H 


1 


H 


Me 


3-3 


H 


1 


H 


Et 


3-4 


H 


1 


H 


Pr 


3-5 


H 


1 


H 


iPr 


3-6 


H 


1 


H 


Bn 


3-7 


H 


1 


H 


Bzhy 


3-8 


H 


1 


H 


PhCH=CHCH 

2 


3-9 


H 


1 


H 


Ph 


3-10 


H 


1 


H 


5-BzDioxo 


3-11 


H 


1 


H 


6-BzDioxa 


3-12 


H 


1 


H 


4-F-Ph 


3-13 


H 


1 


H 


3,4-diF-Ph 


3-14 


H 


1 


H 


3-Cl-4-F-Ph 


3-15 


H 


1 


H 


2-Cl-Ph 


3-16 


H 


1 


H 


3-Cl-Ph 


3-17 


H 


1 


H 


4-Cl-Ph 


3-18 


H 


1 


H 


4-Bi^Ph 


3-19 


H 


1 


H 


3-NO -Ph 

2 


3-20 


H 


1 


H 


4-NO -Ph 

2 


3-21 


H 


1 


H 


4-CN-Ph 


3-22 


H 


1 


H 


4-Ac-Ph 


3-23 


H 


1 


H 


4-EtCO-Ph 


O O A 

3-24 


H 


1 


H 


4-(HOOC)-Ph 


3-25 


H 


1 


H 


4-(MeOOC)-Ph 


3-26 


H 


1 


H 


4-(EtOOC)-Ph 


3-27 


H 


1 


H 


4-Me N-Ph 

2 


3-28 


H 


1 


H 


4-(H NCO)-Ph 

2 
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3-29 


H 


l 


H 


4-(MeNHC0)-Ph 


3-30 


H 


l 


H 


4-(Me NC0)-Ph 

2 


3-31 


H 


l 


H 


4-(Et NC0)-Ph 

2 


3-32 


H 


l 


H 


2-Me-Ph 


3-33 


H 


l 


H 


3-Me-Ph 


3-34 


H 


l 


H 


4-Me-Ph 


3-35 


H 


l 


H 


4-Et-Ph 


3-36 


H 


l 


H 


4-Pr-Ph 


3-37 


H 


l 


H 


4-iPr-Ph 


3-38 


H 


l 


H 


4-tBu-Ph 


3-39 


H 


l 


H 


3,4-diMe-Ph 


3-40 


H 


l 


H 


3-F-4-Me-Ph 


3-41 


H 


l 


H 


4-F-3-Me-Ph 


3-42 


H 


l 


H 


3-NO -4-Me-Ph 

2 


3-43 


H 


l 


H 


3-CF -Ph 

3 


3-44 


H 


l 


H 


4-CF -Ph 

3 


3-45 


H 


l 


H 


2-MeO-Ph 


3-46 


H 


l 


H 


3-MeO-Ph 


3-47 


H 


l 


H 


4-MeO-Ph 


3-48 


H 


l 


H 


3,4-diMeO-Ph 


3-49 


H 


l 


H 


3,4,5-triMeO-Ph 


3-50 


H 


l 


H 


4-EtO-Ph 


3-5 1 


H 


l 


H 


4-PrO-Ph 


3-52 


H 


l 


H 


4-iPrO-Ph 


3-53 


H 


l 


H 


4-CF O-Ph 

3 


3-54 


H 


l 


H 


4-MeS-Ph 


3-55 


H 


l 


H 


4-MeSO-Ph 


3-56 


H 


l 


H 


4-MeSO -Ph 



2 
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3-57 


H 


1 


H 


3-58 


H 


1 


H 


3-59 


H 


1 


H 


3-60 


H 


1 


H 


3-61 


H 


1 


H 


3-62 


H 


1 


H 


3-63 


H 


1 


H 


3-64 


H 


1 


H 


3-65 


H 


1 


H 


3-66 


H 


1 


H 


3-67 


H 


1 


H 


3-68 


H 


1 


H 


3-69 


H 


1 


H 


3-70 


H 


1 


H 


3-71 


H 


1 


H 


3-72 


H 


1 


H 


3-73 


H 


1 


H 


3-74 


H 


1 


H 


3-75 


H 


1 


H 


3-76 


Me 


1 


H 


3-77 


H 


1 


Me 


3-78 


H 


2 


H 


3-79 


H 


2 


H 


3-80 


H 


2 


H 


3-81 


H 


2 


H 


3-82 


H 


2 


H 


3-83 


H 


2 


H 


3-84 


H 


2 


H 



4-BnO-Ph 

2-Oxaz 

2-Thaz 

2-BzOxaz 

2-BzThaz 

2- Py 

3- Py 

4- Py 

5- Ac-2-Py 

5- Me-2-Py 

6- MeO-3-Py 
2,3,5,6-tetraF-4-Py 

2- Pym 
4-Qunz 
6-Cb3-Pydz 
Ac 

Ph-CO 
MeSO 

2 

tBuOCO 
Ph 

3- Me-Ph 
H 

Me 

Et 

Pr 

iPr 

Bn 

Bzhy 
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3- 


-85 


H 


2 


H 


PhCH=CHCH 

2 


3- 


-86 


H 


2 


H 


Ph 


3- 


-87 


H 


2 


H 


5-BzDioxo 


3- 


-88 


H 


2 


H 


6-BzDioxa 


3- 


-89 


H 


2 


H 


4-F-Ph 


3- 


-90 


H 


2 


H 


3,4-diF-Ph 


3- 


-91 


H 


2 


H 


3-Cl-4-F-Ph 


3- 


-92 


H 


2 


H 


2-Cl-Ph 


3- 


-93 


H 


2 


H 


3-Cl-Ph 


3- 


-94 


H 


2 


H 


4-Cl-Ph 


3- 


-95 


H 


2 


H 


4-Bi-Ph 


3- 


-96 


H 


2 


H 


3-NO -Ph 

2 


3- 


-97 


H 


2 


H 


4-NO -Ph 

2 


3- 


-98 


H 


2 


H 


4-CN-Ph 


3- 


-99 


H 


2 


H 


4-Ac-Ph 


3- 


100 


H 


2 


H 


4-EtCO-Ph 


3- 


101 


H 


2 


H 


4-(HOOC)-Ph 


3- 


102 


H 


2 


H 


4-(MeOOC)-Ph 


3- 


103 


H 


2 


H 


4-(EtOOC)-Ph 


3- 


104 


H 


2 


H 


4-Me N-Ph 

2 


3- 


105 


H 


2 


H 


4-(H NCO)-Ph 

2 


3- 


106 


H 


2 


H 


4-(MeNHC0)-Ph 


3- 


107 


H 


2 


H 


4-(Me NCO)-Ph 

2 


3- 


108 


H 


2 


H 


4-(Et NCO)-Ph 

2 


3- 


109 


H 


2 


H 


2-Me-Ph 


3- 


110 


H 


2 


H 


3-Me-Ph 


3- 


111 


H 


2 


H 


4-Me-Ph 


3- 


112 


H 


2 


H 


4-Et-Ph 
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3-113 


H 


2 


H 


4-Pr-Ph 


3-114 


H 


2 


H 


4-iPi-Ph 


3-115 


H 


2 


H 


4-tBu-Ph 


3-116 


H 


2 


H 


3,4-diMe-Ph 


3-117 


H 


2 


H 


3-F-4-Me-Ph 


3-118 


H 


2 


H 


4-F-3-Me-Ph 


3-119 


H 


2 


H 


3-NO -4-Me-Ph 

2 


3-120 


H 


2 


H 


3-CF -Ph 

3 


3-121 


H 


2 


H 


4-CF -Ph 

3 


3-122 


H 


2 


H 


2-MeO-Ph 


3-123 


H 


2 


H 


3-MeO-Ph 


3-124 


H 


2 


H 


4-MeO-Ph 


3-125 


H 


2 


H 


3,4-diMeO-Ph 


3-126 


H 


2 


H 


3,4,5-triMeOPh 


3-127 


H 


2 


H 


4-EtO-Ph 


3-128 


H 


2 


H 


4-PrO-Ph 


3-129 


H 


2 


H 


4-iPrO-Ph 


3-130 


H 


2 


H 


4-CF O-Ph 

3 


3-131 


H 


2 


H 


4-MeS-Ph 


3-132 


H 


2 


H 


4-MeSO-Ph 


3-133 


H 


2 


H 


4-MeSO -Ph 

2 


3-134 


H 


2 


H 


4-BnO-Ph 


3-135 


H 


2 


H 


2-Oxaz 


3-136 


H 


2 


H 


2-Thaz 


3-137 


H 


2 


H 


2-BzOxaz 


3-138 


H 


2 


H 


2-BzThaz 


3-139 


H 


2 


H 


2-Py 


3-140 


H 


2 


H 


3-Py 



WO 2005/100365 



49 



PCT/JP2005/007025 



3-141 


H 


2 


H 


3-142 


H 


2 


H 


3-143 


H 


2 


H 


3-144 


H 


2 


H 


3-145 


H 


2 


H 


3-146 


H 


2 


H 


3-147 


H 


2 


H 


3-148 


H 


2 


H 


3-149 


H 


2 


H 


3-150 


H 


2 


H 


3-151 


H 


2 


H 


3-152 


H 


2 


H 


3-153 


Me 


2 


H 


3-154 


Me 


2 


H 


3-155 


Me 


2 


H 


3-156 


Me 


2 


H 


3-157 


Me 


2 


H 


3-158 


Me 


2 


H 


3-159 


Me 


2 


H 


3-160 


Me 


2 


H 


3-161 


Me 


2 


H 


3-162 


Me 


2 


H 


3-163 


Me 


2 


H 


3-164 


Me 


2 


H 


3-165 


Me 


2 


H 


3-166 


Me 


2 


H 


3-167 


Me 


2 


H 


3-168 


Me 


2 


H 



4- Py 

5- Ac-2-Py 

5- Me-2-Py 

6- MeO-3-Py 
2,3,5,6-tetraF-4-Py 

2- Pym 

4- Qunz 
6-Cl-3-Pydz 
Ac 

Ph-CO 
MeSO 

2 

tBuO-CO 
H 
Me 
Et 
Pr 
iPr 
Bn 
Bzhy 

PhCH=CHCH 

2 

Ph 

5- BzDioxo 

6- BzDioxa 
4-F-Ph 
3,4-diF-Ph 

3- Cl-4-F-Ph 

2- Cl-Ph 

3- Cl-Ph 
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3-169 


Me 


2 


H 


4-Cl-Ph 


3-170 


Me 


2 


H 


4-Br-Ph 


3-171 


Me 


2 


H 


3-NO -Ph 

2 


3-172 


Me 


2 


H 


4-NO -Ph 

2 


3-173 


Me 


2 


H 


4-CN-Ph 


3-174 


Me 


2 


H 


4-Ac-Ph 


3-175 


Me 


2 


H 


4-EtCO-Ph 


3-176 


Me 


2 


H 


4-(HOOC)-Ph 


3-177 


Me 


2 


H 


4-(MeOOC)-Ph 


3-178 


Me 


2 


H 


4-(EtOOC)-Ph 


3-179 


Me 


2 


H 


4-Me N-Ph 

2 


3-180 


Me 


2 


H 


4-(H NCO)-Ph 

2 


3-181 


Me 


2 


H 


4-(MeNHCO)-Ph 


3-182 


Me 


2 


H 


4-(Me NCO)-Ph 

2 


3-183 


Me 


2 


H 


4-(Et NCO)-Ph 

2 


3-184 


Me 


2 


H 


2-Me-Ph 


3-185 


Me 


2 


H 


3-Me-Ph 


3-186 


Me 


2 


H 


4-Me-Ph 


3-187 


Me 


2 


H 


4-Et-Ph 


3-188 


Me 


2 


H 


4-Pr-Ph 


3-189 


Me 


2 


H 


4-iPi-Ph 


3-190 


Me 


2 


H 


4-tBu-Ph 


3-191 


Me 


2 


H 


3,4-diMe-Ph 


3-192 


Me 


2 


H 


3-F-4-Me-Ph 


3-193 


Me 


2 


H 


4-F-3-Me-Ph 


3-194 


Me 


2 


H 


3-NO -4-Me-Ph 

2 


3-195 


Me 


2 


H 


3-CF -Ph 

3 


3-196 


Me 


2 


H 


4-CF -Ph 



3 
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3-197 


Me 


2 


H 


3-198 


Me 


2 


H 


3-199 


Me 


2 


H 


3-200 


Me 


2 


H 


3-201 


Me 


2 


H 


3-202 


Me 


2 


H 


3-203 


Me 


2 


H 


3-204 


Me 


2 


H 


3-205 


Me 


2 


H 


3-206 


Me 


2 


H 


3-207 


Me 


2 


H 


3-208 


Me 


2 


H 


3-209 


Me 


2 


H 


3-210 


Me 


2 


H 


3-211 


Me 


2 


H 


3-212 


Me 


2 


H 


3-213 


Me 


2 


H 


3-214 


Me 


2 


H 


3-215 


Me 


2 


H 


3-216 


Me 


2 


H 


3-217 


Me 


2 


H 


3-218 


Me 


2 


H 


3-219 


Me 


2 


H 


3-220 


Me 


2 


H 


3-221 


Me 


2 


H 


3-222 


Me 


2 


H 


3-223 


Me 


2 


H 


3-224 


Me 


2 


H 



2- MeO-Ph 

3- MeO-Ph 

4- MeO-Ph 
3,4-diMeO-Ph 
3,4,5-triMeO-Ph 
4-EtO-Ph 
4-PrO-Ph 
4-iPrO-Ph 
4-CF O-Ph 

3 

4-MeS-Ph 
4-MeSO-Ph 
4-MeSO -Ph 

2 

4-BnO-Ph 

2-Oxaz 

2-Thaz 

2-BzOxaz 

2-BzThaz 

2- Py 

3- Py 

4- Py 

5- Ac-2-Py 

5- Me-2-Py 

6- MeO-3-Py 
2,3 I 5,6-tetraF-4-Py 
2-Pym 

4-Qunz 

6-Cl-3-Pydz 

Ac 
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3-225 


Me 


2 


H 


Ph-CO 


3-226 


Me 


2 


H 


MeSO 

2 


3-227 


Me 


2 


H 


tBuO-CO 


3-228 


H 


2 


Me 


H 


3-229 


H 


2 


Me 


Me 


3-230 


H 


2 


Me 


Et 


3-231 


H 


2 


Me 


Pr 


3-232 


H 


2 


Me 


iPr 


3-233 


H 


2 


Me 


Bn 


3-234 


H 


2 


Me 


Bzhy 


3-235 


H 


2 


Me 


PhCH=CHCH 

2 


3-236 


H 


2 


Me 


Ph 


3-237 


H 


2 


Me 


5-BzDioxo 


3-238 


H 


2 


Me 


6-BzDioxa 


3-239 


H 


2 


Me 


4-F-Ph 


3-240 


H 


2 


Me 


3,4-diF-Ph 


3-241 


H 


2 


Me 


3-Cl-4-F-Ph 


3-242 


H 


2 


Me 


2-Cl-Ph 


3-243 


H 


2 


Me 


3-Cl-Ph 


3-244 


H 


2 


Me 


4-Cl-Ph 


3-245 


H 


2 


Me 


4-Br-Ph 


3-246 


H 


2 


Me 


3-NO -Ph 

2 


3-247 


H 


2 


Me 


4-NO -Ph 

2 


3-248 


H 


2 


Me 


4-CN-Ph 


3-249 


H 


2 


Me 


4-Ac-Ph 


3-250 


H 


2 


Me 


4-EtCO-Ph 


3-251 


H 


2 


Me 


4-(HOOC)-Ph 


3-252 


H 


2 


Me 


4-(MeOOC)-Ph 
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3-253 


H 


2 


Me 


4-(EtOOC)-Ph 


3-254 


H 


2 


Me 


4-Me N-Ph 

2 


3-255 


H 


2 


Me 


4-(H NCO)-Ph 

2 


3-256 


H 


2 


Me 


4-(MeNHCO)-Ph 


3-257 


H 


2 


Me 


4-(Me NCO)-Ph 

2 


3-258 


H 


2 


Me 


4-(Et NCO)-Ph 

2 


3-259 


H 


2 


Me 


2-Me-Ph 


3-260 


H 


2 


Me 


3-Me-Ph 


3-261 


H 


2 


Me 


4-Me-Ph 


3-262 


H 


2 


Me 


4-Et-Ph 


3-263 


H 


2 


Me 


4-Pr-Ph 


3-264 


H 


2 


Me 


4-iPr-Ph 


3-265 


H 


2 


Me 


4-tBu-Ph 


3-266 


H 


2 


Me 


3,4-diMe-Ph 


3-267 


H 


2 


Me 


3-F-4-Me-Ph 


3-268 


H 


2 


Me 


4-F-3-Me-Ph 


3-269 


H 


2 


Me 


3-NO -4-Me-Ph 

2 


3-270 


H 


2 


Me 


3-CF -Ph 

3 


3-271 


H 


2 


Me 


4-CF -Ph 

3 


3-272 


H 


2 


Me 


2-MeOPh 


3-273 


H 


2 


Me 


3-MeO-Ph 


3-274 


H 


2 


Me 


4-MeO-Ph 


3-275 


H 


2 


Me 


3,4-diMeO-Ph 


3-276 


H 


2 


Me 


3,4,5-triMeO-Ph 


3-277 


H 


2 


Me 


4-EtO-Ph 


3-278 


H 


2 


Me 


4-PrOPh 


3-279 


H 


2 


Me 


4-iPrO-Ph 


3-280 


H 


2 


Me 


4-CF O-Ph 



3 
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3-281 


H 


2 


Me 


4-MeS-Ph 


3-282 


H 


2 


Me 


4-MeSO-Ph 


3-283 


H 


2 


Me 


4-MeSO -Ph 

2 


3-284 


H 


2 


Me 


4-BnO-Ph 


3-285 


H 


2 


Me 


2-Oxaz 


3-286 


H 


2 


Me 


2-Thaz 


3-287 


H 


2 


Me 


2-BzOxaz 


3-288 


H 


2 


Me 


2-BzThaz 


3-289 


H 


2 


Me 


2-Py 


3-290 


H 


2 


Me 


3-Py 


3-291 


H 


2 


Me 


4-Py 


3-292 


H 


2 


Me 


5-Ac-2-Py 


3-293 


H 


2 


Me 


5-Me-2-Py 


3-294 


H 


2 


Me 


6-MeO-3-Py 


3-295 


H 


2 


Me 


2,3,5,6-tetraF-4-Py 


3-296 


H 


2 


Me 


2-Pym 


3-297 


H 


2 


Me 


4-Qunz 


3-298 


H 


2 


Me 


6-Cl-3-Pydz 


3-299 


H 


2 


Me 


Ac 


3-300 


H 


2 


Me 


Ph-CO 


3-301 


H 


2 


Me 


MeSO 

2 


3-302 


H 


2 


Me 


tBuOCO 


3-303 


Me 


2 


Me 


H 


3-304 


Me 


2 


Me 


Me 


3-305 


Me 


2 


Me 


Et 


3-306 


Me 


2 


Me 


Pr 


3-307 


Me 


2 


Me 


iPr 


3-308 


Me 


2 


Me 


Bn 
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Me 


2 


Me 


Bzhy 


O O 1 A 


Me 


2 


Me 


PhCH=CHCH 

2 


0 011 

3-311 


Me 


2 


Me 


Ph 




Me 


2 


Me 


5-BzDioxo 


3-313 


Me 


2 


Me 


6-BzDioxa 


3-3 14 


Me 


2 


Me 


4-F-Ph 


O Oil - 

3-315 


Me 


2 


Me 


3,4-diF-Ph 


3-316 


Me 


2 


Me 


3-Cl-4-F-Ph 


3-317 


Me 


2 


Me 


2-Cl-Ph 


3-318 


Me 


2 


Me 


3-Cl-Ph 


3-319 


Me 


2 


Me 


4-Cl-Ph 


3-320 


Me 


2 


Me 


4-Br-Ph 


3-321 


Me 


2 


Me 


3-NO -Ph 

2 


3-322 


Me 


2 


Me 


4-NO -Ph 
2 


3-323 


Me 


2 


Me 


4-CN-Ph 


3-324 


Me 


2 


Me 


4-Ac-Ph 


3-325 


Me 


2 


Me 


4-EtCO-Ph 


3-326 


Me 


2 


Me 


4-(HOOC)-Ph 


3-327 


Me 


2 


Me 


4-(MeOOC)-Ph 


3-328 


Me 


2 


Me 


4-(EtOOC)-Ph 


3-329 


Me 


2 


Me 


4-Me N-Ph 

2 


3-330 


Me 


2 


Me 


4-(H NCO)-Ph 

2 


3-331 


Me 


2 


Me 


4-(MeNHCO)-Ph 


3-332 


Me 


2 


Me 


4-(Me NCO)-Ph 

2 


3-333 


Me 


2 


Me 


4-(Et NCO)-Ph 

2 


3-334 


Me 


2 


Me 


2-Me-Ph 


3-335 


Me 


2 


Me 


3-Me-Ph 


3-336 


Me 


2 


Me 


4-Me-Ph 
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3-337 


Me 


2 


Me 


4-Et-Ph 


3-338 


Me 


2 


Me 


4-Pr-Ph 


3-339 


Me 


2 


Me 


4-iPr-Ph 


3-340 


Me 


2 


Me 


4-tBu-Ph 


3-341 


Me 


2 


Me 


3,4-diMe-Ph 


3-342 


Me 


2 


Me 


3-F-4-Me-Ph 


3-343 


Me 


2 


Me 


4-F-3-Me-Ph 


3-344 


Me 


2 


Me 


3-NO -4-Me-Ph 

2 


3-345 


Me 


2 


Me 


3-CF -Ph 

3 


3-346 


Me 


2 


Me 


4-CF -Ph 
3 


3-347 


Me 


2 


Me 


2-MeO-Ph 


3-348 


Me 


2 


Me 


3-MeO-Ph 


3-349 


Me 


2 


Me 


4-MeO-Ph 


3-350 


Me 


2 


Me 


3,4-diMeO-Ph 


3-351 


Me 


2 


Me 


3,4,5-triMeO-Ph 


3-352 


Me 


2 


Me 


4-EtO-Ph 


3-353 


Me 


2 


Me 


4-PrO-Ph 


3-354 


Me 


2 


Me 


4-iPrO-Ph 


3-355 


Me 


2 


Me 


4-CF OPh 

3 


3-356 


Me 


2 


Me 


4-MeS-Ph 


3-357 


Me 


2 


Me 


4-MeSO-Ph 


3-358 


Me 


2 


Me 


4-MeSO -Ph 

2 


3-359 


Me 


2 


Me 


4-BnO-Ph 


3-360 


Me 


2 


Me 


2-Oxaz 


3-361 


Me 


2 


Me 


2-Thaz 


3-362 


Me 


2 


Me 


2-BzOxaz 


3-363 


Me 


2 


Me 


2-BzThaz 


3-364 


Me 


2 


Me 


2-Py 
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3-365 


Me 


2 


Me 


3-Py 


3-366 


Me 


2 


Me 


4-Py 


3-367 


Me 


2 


Me 


5-Ac-2-Py 


3-368 


Me 


2 


Me 


5-Me-2-Py 


3-369 


Me 


2 


Me 


6-MeO-3-Py 


3-370 


Me 


2 


Me 


2,3,5,6-tetraF-4-Py 


3-371 


Me 


2 


Me 


2-Pym 


3-372 


Me 


2 


Me 


4-Qunz 


3-373 


Me 


2 


Me 


6-Cl-3-Pydz 


3-374 


Me 


2 


Me 


Ac 


3-375 


Me 


2 


Me 


Ph-CO 


3-376 


Me 


2 


Me 


MeSO 

2 


3-377 


Me 


2 


Me 


tBuO-CO 


3-378 


H 


1 


H 


4-(MeO-CH )-Ph 

2 


3-379 


H 


1 


H 


3-(MeO-CH )-Ph 

2 


3-380 


H 


1 


H 


4-[MeO-(CH ) ]-Ph 

2 2 


3-381 


H 


1 


H 


3-[MeO-(CH ) ]-Ph 

2 2 


3-382 


H 


1 


H 


4-[MeO-(CH ) ]-Ph 

2 3 


3-383 


H 


1 


H 


3-[MeO-(CH ) ]-Ph 

2 3 


3-384 


H 


1 


H 


4-(EtO-CH )-Ph 

2 


3-385 


H 


1 


H 


3-(EtO-CH )-Ph 

2 


3-386 


H 


1 


H 


4-[EtO-(CH ) ]-Ph 

2 2 


3-387 


H 


1 


H 


3-[EtO-(CH ) ]-Ph 

2 2 


3-388 


H 


1 


H 


4-[EtO-(CH ) ]-Ph 

2 3 


3-389 


H 


1 


H 


3-[EtO-(CH ) ]-Ph 

2 3 


3-390 


H 


1 


H 


4-cPrO-Ph 


3-391 


H 


1 


H 


3-cPrO-Ph 


3-392 


H 


1 


H 


4-(cPrO-CH )-Ph 



2 
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3-393 


H 


1 


H 


3-(cPrO-CH )-Ph 

2 


3-394 


H 


1 


H 


4-[cPrO-(CH ) ]-Ph 

2 2 


3-395 


H 


1 


H 


3-[cPrO-(CH ) ]-Ph 

2 2 


3-396 


H 


1 


H 


4-[cPrO-(CH ) ]-Ph 

2 3 


3-397 


H 


1 


H 


3-[cPrO-(CH ) ]-Ph 

2 3 


3-398 


H 


1 


H 


4-CHF O-Ph 

2 


3-399 


H 


1 


H 


3-CHF O-Ph 

2 


3-400 


H 


1 


H 


4-(CHF O-CH )-Ph 

2 2 


3-401 


H 


1 


H 


3-(CHF O-CH )-Ph 

2 2 


3-402 


H 


1 


H 


4-[CHF 0-(CH ) ]-Ph 

2 2 2 


3-403 


H 


1 


H 


3-[CHF 0-(CH ) ]-Ph 

2 2 2 


3-404 


H 


1 


H 


4-[CHF 0-(CH ) ]-Ph 

2 2 3 


3-405 


H 


1 


H 


3-[CHF 0-(CH ) ]-Ph 

2 2 3 


3-406 


H 


1 


H 


3-(H NCO)-Ph 

2 


3-407 


H 


1 


H 


4-(H NCO-CH )-Ph 

2 2 


3-408 


H 


1 


H 


3-(H NCO-CH )-Ph 

2 2 


3-409 


H 


1 


H 


4-[H NCO-(CH ) ]-Ph 

2 2 2 


3-410 


H 


1 


H 


3-[H NCO-(CH ) ]-Ph 

2 2 2 


3-411 


H 


1 


H 


3-(MeNHCO)-Ph 


3-412 


H 


1 


H 


4-(MeNHCO-CH )-Ph 

2 


3-413 


H 


1 


H 


3-(MeNHCO-CH )-Ph 

2 


3-414 


H 


1 


H 


4-[MeNHCO-(CH ) ]-Ph 

2 2 


3-415 


H 


1 


H 


3-[MeNHCO-(CH ) ]-Ph 

2 2 


3-416 


H 


1 


H 


4-(iPrNHCO)-Ph 


3-417 


H 


1 


H 


3-(iPrNHCO)-Ph 


3-418 


H 


1 


H 


4-(iPrNHCO-CH )-Ph 

2 


3-419 


H 


1 


H 


3-(iPrNHCO-CH )-Ph 

2 


3-420 


H 


1 


H 


4-[iPrNHCO-(CH ) ]-Ph 



2 2 
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3-421 


H 


1 

1 


H 


3-[iPrNHC0-(CH ) ]-Ph 

2 2 


3-422 


H 


1 


H 


4-(EtNMeC0)-Ph 


3-423 


H 


1 


H 


3-(EtNMeC0)-Ph 


3-424 


H 


1 


H 


4-(EtNMeC0-CH )-Ph 

2 


3-425 


H 


1 


H 


3-(EtNMeC0-CH )-Ph 

2 


3-426 


H 


1 


H 


4-[EtNMeC0-(CH ) ]-Ph 

2 2 


3-427 


H 


1 


H 


3-[EtNMeC0-(CH ) ]-Ph 

2 2 


3-428 


H 


1 


H 


3-(Me NC0)-Ph 

2 


3-429 


H 


1 


H 


4-(Me NCO-CH )-Ph 

2 2 


3-430 


H 


1 


H 


3-(Me NCO-CH )-Ph 

2 2 


3-431 


H 


1 


H 


4-[Me NCO-(CH ) ]-Ph 

2 2 2 


3-432 


H 


1 


H 


3-[Me NCO-(CH ) ]-Ph 
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1-39, 1-40, 1-44, 1-68, 1-95, 1-96, 1-97, 1-99, 1-100, 1-1 

01, 1-102, 1-105, 1-109, 1-112, 1-115, 1-118, 1-123, 1-133 
, 1-139, 1-140, 1-141, 1-143, 1-144, 1-146, 1-149, 1-152, 1 
-155, 1-156, 1-157, 1-164, 1-173, 1-181, 1-182, 1-183, 1-1 
90, 1-229, 2-33, 2-102, 3-22, 3-30, 3-86, 3-87, 3-88, 3-89, 
3-97, 3-98, 3-99, 3-100, 3-104, 3-105, 3-106, 3-107, 3-110 
, 3-111, 3-112, 3-116, 3-117, 3-123, 3-124, 3-125, 3-127, 3 
-131, 3-132, 3-136, 3-138, 3-139, 3-140, 3-142, 3-143, 3-1 
61, 3-182, 3-429, 3-430, 3-431, 3-432, 3-876, 3-886, 3-894 

, 3-912, 3-918, 3-924, 3-925, 3-927, 3-934, 3-940, 3-946, 3 
-952, 3-970, 3-979, 3-1003, 3-1004, 3-1005, 3-1007, 3-101 
8, 3-1019, 3-1023, 3-1030, 3-1031, 3-1032, 3-1034, 3-1035, 
3-1037, 3-1043, 3-1082, 3-1098, 3-1099, 3-1100, 3-1101, 3 
-1102, 3-1103, 3-1104, 3-1105, 3-1107, 3-1108, 3-1109, 3- 
1110, 3-1111, 3-1112, 3-1113, 3-1116, 3-1117,3-1118^3- 
1120<7M^a^Tfc9, 

J^&il^frg-^te, ^^b^#-^-l-17, 1-21, 1-22, 1-28, 1-29, 
1-68, 1-99, 1-101, 1-102, 1-105, 1-109, 1-112, 1-115, 1-12 
3, 1-143, 1-144, 1-146, 1-152, 1-155, 1-157, 1-164, 1-229, 
3-30, 3-86, 3-87, 3-88, 3-99, 3-100, 3-104, 3-106, 3-107, 3 
-111, 3-116, 3-124, 3-127, 3-136, 3-142, 3-143, 3-161, 3-1 
82, 3-429, 3-430, 3-876, 3-924, 3-925, 3-927, 3-934, 3-940 
, 3-952, 3-970, 3-979, 3-1003, 3-1004, 3-1005, 3-1007, 3-1 
018, 3-1019, 3-1031, 3-1034, 3-1035, 3-1037, 3-1043, 3-108 

2, 3-1098, 3-1099, 3-1100, 3-1101, 3-1102, 3-1104, 3-1110, 
3-1111, 3-1113, 3-1116^3-11170^^X^0 

[0053] z.tih<D?h, mmwMt&m^ 

•3-T5/-4- [(3S) -3- i^'y^^) t^y^y- i -^]^y[2, 3-b 
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] t°y i/> - 2 - #/V#3r ^ K (00 ?3*f b-a- ^ 1-21), 

• 3 - TV -4 - [ (3S) — 3 - (tb^y^fr) t°-<y 1 — IVV] - 6 -^}\^- 
=^A2, 3 - b]fc°y >V - 2 - #/VJi«MKK (# S ?3*f fr&4&#-£l -68), 

• 3 - TV - 4 - {3 - [3 - (2 - 1 Kndr hdr»7°p fcVV] t^y - 1 - 

y [2, 3 - b] try >^ - 2 - # A'jdwmkk (09**f i - 1 o 1 ) , 

• 3 - TV - 4 - { (3S) - [ (2 -y HH^M^) fc'^y v^- 1 -^/W ^ 
y[2, 3-b]fc>^-2-#/i^¥l^R ^^(^J^b^#-^-l-112) % 

• 3 - TV -4 - { (3S) - 3 - [ (3 -^i/yn/K^) y^/V] £Wy >V- 1 
}5^V[2, 3-b]t°y> J >--2-^^-y-5K(F!l^b-^tl#-^l-115), 

• 3 - TV - 4 - (3 - { [2 - (v^^vVT V) - 2 - tty^Y^y^sv } \?^yi/ 

- 1 — ivv) ^y [2, 3 -b]k°y ^ - 2 - #>Mfc¥ ikk y^b^#^-i -155 

h 

•3-TV-4- (3-{3-[2- (^f/V75/) -2-^y^h^^]7°PtVWt 0 -<y 
1 ^^7[2, 3-b]t°y ^-2-#/M£3rlKK - 1 

57), 

• 4-[4- (4-7tf/V7x^)-l, 4-v ? Tif/^-l--T/V]-3-TV^^y[ 
2, 3-b]try^-2-^3j?^5K(«»J^^#-§-3-99) , 

• 3 - TV - 4 - [4 - (4 - y nlf ^-=/V73i=7l') -1,4- v^Tif - 1 - >V\ =f- 
^y[2, 3-b]t°y> ? ^-2-^/^>'->T5K(fiJ^b^#-^3-100) , 
•3-7;/-4-(4-[4-(^f;l/7V)7x^]-l, 4-^TifV^-l-^/V 

} ^aiy [2 , 3 - b] t°y ^ - 2 - #,MWMKK («a|^b^##3 - 1 04) , 
•3-TV-4- (4- {4-[(^f;V7^/)W-;l']7x^v} - 1, 4-v^T-if 
1 -4>V) fxy [2, 3 -b] fc°y vV- 2 - tf/i^lKK (f d^b^#-^3 - 

107), 

. 4 - [4 - ( 5 - T-fe ^Vfc°y - 2 - -iVV) - 1 , 4 - vTif /-^ - 1 - 4^1 - 3 - 
75/fi;[2, 3-b]t°y^-2-^^f-5:K(^'fb^#-^3-142), 
•3-TV-4- (4-{4-[(^f;V7^)*^^]7x=;H-l, 4-^Ti?/^ 
:✓-!->(» -6-y^^y[2, 3-b]t°y> J ^-2-*/V^^K(^J*'fb^ 
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4fc#^3-182), 

• 3 - TV - 4 - {4 - [4 - (2 - /■Y*r*/^3-;l>y7xL~M -1,4- v?Ti? - 1 - W 
,V}^y[2, 3-b]t°yv ? ^-2-^yV^f-5K(^!)^b^#-^3-876) , 
•3-TV-4 - (4- {4- [2- (vW^TV) -2-^y^yV]7^/V} -l, 
4 - v>Tif - 1 [2, 3 -b] fc°y - 2 - tf/l^lKK (#1^1^ 
«J#-§-3-925), 

•3-TV-4- (4- {4- [3- (^y^/VTV) -3-^y^ntVV]^^^} -l 

, 4-v ; Tif/^-i--r/v)^y[2, 3-b]try^-2-*/vj}?^f-$K(^'fk 

^##3-927), 

• 3 - TV - 4 - {4 - [4 - (Tif ^>V- 1 -^V#/W/tf~/V) -1,4—^ 
Tif^V-l-^}^y[2, 3-b]t°yv ? ^-2-^yV7K^f-^K(^J^b^#-^- 
3-940), 

• 3 - TV - 4 - { 4 - [4 - (^/V/KU f - 4 - 4)V)3)V&~)V) V^)V\ - 1 , 4 - 
T-gV^y - 1 } ^7 [2, 3 - b] t°y - 2 - */VjJ?W* 

• 3 - TV - 4- (4 - {4 - [2- ( 9VVT V) ^/v] 7x=^} -1,4- ^Tif 
/^-l— T/v)^y[2, 3-b]t°yv ; ^-2-^yv^f-5K(^!l^^#-^3- 
979), 

• 3 - TV - 4 -{4 - [4 - (2 - MYxi-*i/^)Vy7^>V\ -1,4- v^Tif - 1 - 
^VV}^y[2, 3-b]tfy^-2-*^2K^f-5K(^-fb^#-§-3-1003) , 

• 3 - TV -4 -{4 - [3 - (2 - MYn^y^,V)y^.=.)V\- 1,4- v'T-fef/^- 1 - 
^Hf^/[2, 3-b]t o yv?^-2-^/V*'drf-^K(^^W^3-1004) > 

• 3 - TV - 4 - {4 - [4 - (3 - 1 Ktf^X/n fcW) 7i^V] -1,4- ^Tif - 1 
-^}^oiy[2, 3-b]t°y^-2-^^>-y-^K(^^b^#-^3- 1005) , 

• 3 - TV -4 - {4 - [4 - ( 1 - fcRpdr^^vV) 7^~;V\ -1,4- S/Ti?^- 1 
-^}^^y[2, 3-b]t°y> ; y-2-^/V/3<^-y-5K(F!j*^#I#^-3-1007). 

• 3 - TV - 4 -{4 - [4-(2-*Wo^)7x=/V] -1,4- ^Tif^V - 1 - ^ 
/H^^y [2, 3 - b] t°y ^ - 2 - #/WW^K (^J^b^«b##3 -1019), 

• 3 - T V - 4 - (4 - { 4 - [ ( IE) - N - 1 Kn* i/i^ KV/kl^rvV } - 1 , 4 
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#-^-3-1037), 

• 3 - - 4 - (4 - {4 - [(2 -y 5^ -1,3- vb^yyV- 2 - -iVl^y^Vkly 
/V}-1, 4-^T^y<>-l-4M^A2, 3-b]t o y> ? y-2-*/v^^K(#iJ 
7j^^#^-3-1082), 

•3-T^7-4-[4-(2-^/V-l-^y-2, 3— ^tKn-lH-^y^K— K> 
-5-4/V)-l, 4-i?T1£'*>-l-4M?-^A2, 3-b]ey^-2-#/i^r 

•3-T^y-4-[4-(l, 3-^y^y-yV-6--r^)-l, A-VT^-y-l 
->f>]^y[2, 3-b]t°yi/^-2-^^^K(^^b^#-^3- 1099) % 
•3-TV-4-{4-[(4E)-4-(tKn^W^y)-3, 4-v ; tKn-2H-^ny^ 
-7->f^]-l, 4-v ? Tif/^-l-^yH^y[2 > 3-b]fc^vV-2-#/l^r 
IKK (fcl fr&f&#-!§-3 - 1 1 00) , 

■4-[4-(4-7tf;V-l, 3-^T^— /V-2-^)-l, 4-^Tif^V-l- 

-T;v] - 3 - rsy f^y [2, 3 - b]t°y >>y - 2 - #/v*'^ikk (#J jj*fb&*&#-£3 - 
1110), 

.4-[4-(5-Tir^^y3i^-2--f/V)-l, 4-^-^/^-1-^] -3 

- r^y f^y [2, 3 - b] try - 2 - ^/v^ikr (#j ^fr£4&#-£3 -1111), 

• 3 - T^y - 4 - (4 - { 4 - [ ( S/y ^/VT^y ) j^V/K^/H -1,3- f7/-;> - 2 - 

4-^X^/^-1 -^/v)^y[2, 3-b]fc°y> ? ^-2-^^f-5;K( 
fi»J^b^#-t3-1116) 

<A&> 
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[oo54] um 



r z 4 

n(H 2 C).^ 



[0055] zft-rzMx-hzik&mx Ammoxm&'tzz.ttfx^Zc 

[0056] Ut9] 




35 3 If! 



[0057] K4\ R 2 'te, R 2 cD£| 
[0058] [flsiO] 



n(H 2 C). N ^ 



[0059] z^-tzmzfrtu 
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1 6 

max t°ny^/K t^y^/K ^/^^ao^u 

1 6 

Sr^i". ] 

{3)*W&tZ>JMXh<0,J. Org. Chem, (1962)27, 2433-2439^15^^ 
[0060] #Jx.tf, 7^/-/K ^/-/K :/n/V-/K 

AT5K\ N, N->W/VT-fehT5K\ N-^/V- 2-t°niJH>, N-^vVt°ny 
H±frfb#<^ ^nox^y, ^nn-<;/-£V, o-i/^nn-^^ifV, m - 

[0061] i^b^XfiM^^^tcioT^k-r?.^, MSt, 0°C 75 

[0062] jn^t-a-^ &m£nmMxn£tfommz£<>xmz>t)\ mn, 

3oftm7bm6mmxh<o, 30#mjbm2mmxhz> o 
[oo63] Rfcrnrik, BLjfcwzmmLxmbtimMVo, ximmzg&Lxmbhm 
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^^mtLxr^m^mwcm^m.R^mm^o^^xnx^m 

4) kttm&mm* xBcmzit. r^^mmfc (5) *mfktz>?Mxhz> 0 
[oo64] mmztittm&mm-z. mm, yn/v-vK 

N, N-^^T-fehT5K\ N-^yV-2-t°nyH>, N-^yHf ay 
^/^Xf*^f-^/^^nhyT5KO<t5^T^Km;SfeV^«, ^v^nyK\ * 
Hifrffc^^ ^bd^ ^rpn^y, o-v^nn-^y-tfV, m - 

[0065] HJtStCfflV&flSN, N-S/T/V^r/V/^/VAT^K v^T/V^f/VT-fe^— ^(4)©fi 

[0066] KJ£fi£m, ^4^^X(iffiffl$^«i-J:oT^bi-5^, ii^ 0 °c 75 

[0067] sjsnfw«:, mmt^m. &®£h,m&xtefcfonmz.^x^tezt>K 
30M7bm6mmxh<o. fm\m, 3oftmjbm24mmxh% 0 

[0068] BUfcmrWi, Ki&mmmisxmtimM®. x\mm^^Lxm(btim 
mm*. mzttmtz>z.tft<, ^xmimsumx^m-r^t^x^ t.it, 

m3nm\t. ^^mm^xT^^mmm5)^mir^t\zx^yth'wy 
m^fc (6) zmmi-zx&.xhZc 

[0069] femztittfevkmute, mx.it. ^/-/k s-/k 2-yu 
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i^T5K, N, N-vW/VTirhT^K, N-/-^-2-t°nyK>, N-^/Ufny 

[0070] kjcsmsh:, w,mt^mx\tmm^timm^xoxmtir^K mn. 

[oo7i] awp^ mmt&m, ^m^n^^mximmum^xm^^K mn\ 
lo^mjbm^mxh'o, Miat io£f^S2ffi^£>;5o 

[0072] £/S^7^ i<9, g i^te&fe (ttm, *7A^P-7^77^, 

mm(D^rxRit^, ^;t°yi?>mmfo(ia)%m&i-Z)j:nxhz> 0 

[0073] ftffi^tlSTO^Wtt, 0dx.fcf, *9J—fV, ^ZJ-;V^ y°n/V-^, 2-7"n 

, N, N-v^fv^TirhT^K, N-y^vt'py^y^X 

N, N-^^/W^AT^K-CfeSo 
[0074] ffiffi^tlSISStt, 00*. tf, hy^^T^Xttl, 8-vW ITS^p[5. 4. 0] - 

, *y!7Atert-^>^^KXI*y^^^h^^KOi5^T/^y^JiT/l-=tdr^K^; 

*®Hi^y!7i^ Tk^b^y?^^ 
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[0075] sjsa^tt, mw&®. ®>m£timmximm^oxmk-tz>i)\ o 
[0076] sjs^Ktt, i^-Mbim CT^tb^w, MxiiSfttasiaoti^^^, 

[0077] HJ^^Tm, &mz.£<9, B ^b^M&^oT, £JS^*to»b«IR£;ii3 

0 

[0078] 0»J;itf , S/6jS-a^ t*»x.-C«fWi"5 a Wl^&IltSiXH:, 

[0079] nbtiitfc&Qsti&mtebtZ, nfes m^y^^^y^u^Y^y^-x 

^5I@fiMfc^(3)iN, N-^T/l^/k/JvW^R >>T/V3vVTir^-/K 
4) tSr^tt^* -CSJC**, T^>Mm& (8) Srfiljt-rSXg-C&So 
[0080] Mx.it, 7°d/V-/V n 2-:/n 

AT5K\ N, N-vW/KT-fehT^K, N-^vW-2-fc°D!JK>, N-^/Ufny 
nnjjvKk„ EifrffrK^ ^nni^, ^an^v, o-^pp^yf/, m- 



WO 2005/100365 



102 



PCT/JP2005/007025 



[0081] KJfcKJBV^axSN, N— ^T/V^yv*/VAT5K i?7Mm^-;>(4)Oi 
[0082] SOSMte, ISWb^«5Xttftffl§tt5^jKtJ:«J:o-C^k1-5^, OX: Tj 

•So 

[0083] JJlOsMbim ™^^«XfiSJSSSi-J;o-C-^§^\ mft. 

[0084] Bcm^T^ mm^m&rx^^Lxnhtim^m^, m^mm-r^t^ 

[0085] ftffl$tL5T/^y^*^tt, 0Ox.«r, T;vjj})&m&m4kmmx.it, 

[0086] Ej&m&tt. mMk&mxte&mztimm^x^xmk-tztK &m.jb 
^&}&m-&!%><Dwmu.&x*hv), tm\m. 5ifcm&m<Dmffi,u&xhz> 0 

[0087] Bj&mmtt, mmfc&m. ^m^t^mmxtiRmum^^xm^aK mn. 
lo^mTb^mmxh^), mch 30^mjbmmmxh^ o 

[0088] siSHTm, i^stii?), § mt^m-inm^m, xyMwuf??*-, mm 
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-^(D^&lvt, R^C -C T7V^/VST^l9,R 2 ^R a NH-,R a (R b )N- 

1 6 

[0089] Kb 11] 

7 R 3 

n(H 2 C).^ 
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[0091] Utl2] 

R 8 




JjV^-CONH 2 
(lb) 



[0092] (5£* , R 2 \ R\ R.\ R 10 , R 11 , RWi^ wimtmMM^U R v ti. R l <DfemiZ 
idttZC -C T/^/^m^U Y\X CONH X«CN^1-„ ) 

16 2 

o 

3?8I@[2, Y^CONH 2 -Cfc5jb^#)(10)^(N, N-v?T/^V)T/l^/VT5K 
VT/V*;VT-t?-/V (11) ££^14^ ^ T^iS$* , fc°!J H>ff>S#: ( 1 2) £ 
Mia1~5X@T^i9 x Pharm. Chem. J. (Engl. Transl. )25, (1991), 623-62 

[0093] ^^tis^F^Wtt, -<^>, b^>x^yuy<DXD^mm 
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[0094] SJSMtt, J^«^X«ra^tL5^{Cj;oT^bi-5^\ ii^, gfifl 

[0095] sj&psbohu i^b^^, m%£timmxteRfonmz£<>xmte%i)\ mn, 
[0096] 5LfomT&, &mzx<o^ @ ^k^^^ic^o-c, Rfom-sm^umtiz 

o 

[0097] $jxjf, sjs^^iiWfpu $tc, ^mm^tEirzWi&imzm^xm 

[0098] mbtltclk&mZ&Wzblf, ^!jx.(^>y^y;V*7i=s^n-^h^7^-T' 

lsfct&Lt\z.£0 ^uu&pjyffi^ft (13) teWtTZlM-ZibZo 
[0099] *i£^&*T?Kjfc&:fc::fc5$§£\ WiLT«, flRtf, -OifV, K^^X 

[oioo] i&mtiZi&m-i, 0»J*.tf » by^5WT5>\ hy^5vvT5>\ v^yyutw^ 

N-y^/^/W>\ fc'UvV, 4- (N, N-iS^/VTZS)}?!}*?^ N, 
N— ^^T=yv, N, N-i/^/VT-Vls, 1, 5— i?T1flf^n[4. 3. 0]/ 
•^--5-31^ i, 4-> ? TlFt^n[2. 2. 2]^^(DABCO) 8— 
1ft^n[5. 4. 0]-7-^T ? iry(DBU)(Dj:9^WaT5y®r^D#, #M 
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max n, N-iW/vT-yv-e&So 
[0101] fcmzinz^n/fisimtt. mm. =mvry. %.mtv>xitt^>mw^<D 

[0102] fxfoum-z, m$wk&vo. mm. ^mx^^y^m\z^xmt^a)K m 

[0103] kjcM]^ mmt&m. its, ^n^v^#j;^sjSM{cj;o-cji& 

[0104] ^MJCif?, g Wft^ftlitfeCtot, ^m&tofrt>mL$tV£> 

o 

[0105] , MiSM^^ifiaiffDL, 

[0106] #&h,;/bft#&jiiM/j;ktf, ^x.(fvy^y>^7^n^h^^— c 

mi0XS«^nnt o y^^^(l3)<t2-^/V^yhT-fehT5K(14)^^?g- 
[0107] , *9J-)V^ ^n/V-vK 

^vVjjvKkTSK* N, N-iWvKTirhT^K. N-y^vV-2-t°nyKV, N-y^ 
^t 0 ny^y^x«^-y-^^/V*^^nhyT5K©j;5^T5K^T^D#, Mfcfi 
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[0108] &/B&h/3i££ra\ MZ-tf, l-hVVWttisFs ^HJ^-kz-H^K, ^y^Atert- 

^ *^b^y>Ax«*^by^'>Ac7)j;5^T^y^M*^bt/®;^v>«, t 
^y^«7K^b^^*«-efci9#, frigid -rhw^b^yvxiZTkmik 

[0109] mMk^sfo, mmtimmxni&mz.£oxmk-r5t)K 

^u7bm^m^-m<Dmmu&xh^ 0 

ii^, mr&Jb^mv&xm.&mu-t. mmib^2mw\x^ 0 

[0111] HJ£I&7^ ^^[CJ:(9, @ Wl^iBt^tftot, KJ&m^J^ib&®£;ft5 

o 

[0112] Mx.\t. R^m^-m^m±^u ^mm^tE-r^m^m^m^xm 

[oii3] #<b;h^[^#3te&^&«bi£, mx.^y ] J^^^y^u^h^yy^~x 

[0114] 2-^%7°hT±hT^(l4) \±2- (TW/l^;*)Ti?hT$K£te/BLT 

T/v^T-fe^-zKi i) ^^^M^-esiS^, ^^^fi^flc (is) 
•tzunxhSo 

[0115] tefflSftS^iSttJg&tt, Mz.t£. ^J-/vxU^/-^(DX.D^T;v^;vm. 

/V/jvWvT^K, N, N— ^^/VT-fehT^K, N-^/V-2-t°nyHV, N-^/V 
t 0 ny^y^X«^^^*^nhyT5K(7)J;5^T5KST-fct9#, frjgfcH:, T 
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[0116] Rfoumt, mmt^mxim^timm^x^xmt-r^K mn, mun 

[0117] &«p^ w,m^m, ^.m^fimmx^^umc^x^f^K mn, 

mm^mmxfoiQ, &m\m, i mmmmmxh% 0 
[oils] Rfcmr&, &mz£<o, @ mt^mnnmim^x, Rmm^mt^u^n^ 

o 

[0119] mx.it, Kfcmftmzm'&tpftiu ^mm^&^zm&ia-izmizxm 
TkzMx., mm^^xm/^y<Dx^MzM^L^^mmMxm 

-rz>^t\z^xnh*iz> 0 

[0120] m^M^ti^^iJ^^xi^Wyy^x 

[0121] &mtiz>mn, Mz.it, ^m, mm, hyy^*ummxte#vv>mtek*<D#m 
MM^vzmmvxytemmmMxhm, &mm, WMxi*tfvv^mxh% 0 
[0122] 5iifcttfc&mM*x&z.ft?m&, t&mtLxte, mz_&, -<>-ev, 

[0123] ^Slll Jf:W^^ttM$^^^J;oT^^-t-§/5^ iS^T. ^UJbM 

o 

[0124] Rfcmmte, mMt&m, ^.m^n^>mxn^mumz.x.^xw^K mn, i 
mmib^mmxhy, &mim, lmmibmrnrnxh^ 
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nmmi3) zwttz ig-c&s. 
[0125] ^m^mm^x^^nom^. mmthxn. #ix.«, h^^xit* 

/K yn/NV— jvxtizffs— ;v(D&ot£T/v^ 

[0126] mmtiz^v^itrnfe. mx.\*. ^mvrs. smt})yxti^f->mtv>(D 

[oi27] tztzu M:4k&mm&m^tcm&\a-i, yv^v^mmfctmbtiZo 
[0128] BLj&mtfz, m&tt&to. iixij/^p^v^utaot^jbts^, or 

[0129] KJCS^FMtt. «li^n^WMiaotl/^^\ 10# 

[0130] Rmmn, n mt&m\$nm\m<ox, R&m&®frym&fvs> 

o 

[0131] mx.t£, SiSSS^SriiSfjftU f&u ^»»ft^5^(£«5i®K<«|& 

[0132] nbtvitfc&fatz&mftbif. mx.^ywf/vjjywwYyyyj-x 
msxntt. ?*vt°v^mmfc(i3)t^*mmxizi-bvvj*w7jvmm 
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[0133] teftztiz^mimmi. mx.it, ^/-/k :avv-/k 

&mx*hms mms., t^-^m. ytmmmkfcmmx\-$.T/v^-;vmt% 

[oi34] BLmumt, mwik&mx\zmmfimmiz.£^xmk-tz>t>\ mn, m&jb 
^Ritm-^m^mw^xm, ta-miaz, 5ox:7bm5ifom&%)<Dwm.u&xh 

[0135] sj^Nffflw:, mmt&m. ^m^mmxitK^um^xm^tK mn, 

immjb^48mmxfo<o, »m\at, mmjbm24mmxhz> 0 
[0136] &j&mT&, >&mz.£<o s @ wMtttsi^ot, Efcm&mfatbWimtiz 

o 

[0137] BUfcm&vizm^mu ^mm^^E-tm^m^m^xm 
i-&z.b^£^xmbti% 0 

i&m<DftiETxKfo£-&^ ^y^i)^>mmMib)^m^ir^i:uxh^, m 
<cm> 

-awd tcfcv^ R 2 i£R*o-xhz>fc&mn, cmm^xm^-r^trnx 
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[0139] Mkl3] 




R 8 -X (19) 

Xfi 
R a — OH (20) 




35 1 6Ig 



(21) 



HSCH r CONH 2 
(14) 




R 



N 



N /-CONH 2 
S 



(IC) 



[0140] (^,R\R a Ruxn, mtmMmzm-to) 

misnmx *v*i/t°yi?>mmfo(i7) kmlxj^^-m^lx, its-mas)* 

mi6Xmt, (a)^^(l8)^n^V^tl(l9)^ igs© 
^T-eSJCS^-C, Xte (b) (18) fcT/Vn-vl'ft^tt (20) h&m^Xft 

MKtf^fTo-c, 4-r^=i^>ifV^^mmw (2i) SrSijg^-sxa-c&So 

(a) /M3>fV^-a^ (1 9) £/B V (^-7VWfcHi£0 

^n/V^vK 2-^n 

>\ v^l^Xfil, 2-v ? ^h^r^^^cD < t5^— ^^;N, N-vWyWvv 
N, N-v^/VT-fehT^K, N-^f-/V-2-t°nyK>, N-^vVtfny 

VMxhV, mz&mat, ThvWviyyyX^N, N-i/^lsT±bT^Xh% 0 

[0141] mmzti&gMiii, mz.ti. fcmrrwv*xK8kw&yv&<D&i£T/i>*v&mfc 
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[oi42] Rmumz. mMt&m. mmtimmxumm^^xmtir^K o 

[oi43] mMt&vo. mmznzmm, ^rnxn^mum^xoxm^tK 

mn, mm7b^48mmxh<o, smim, mm7b^24mmxh% 0 
(b) T/^~;mm&(2o)%m^m(ftm5iifc) 

Y;v^x\^^^(DX.of^^m}kit7^mm-M^\^ *j*.?-;\,3-- s r 
/K ^y^PtVvx-f^, *rYytYv7Ts. &tt"9-^Xtil, 2-i?*h*i'=-? 
l/(D£ot£^-^;vmxmn^ 1&M.\ZXZ S W^yXfe^bytVnyy^Xfo&o 

[0144] %ME.&\z.fcm&nz&Mtis mx.&* ^^r^/^i^^-h^ufi 

1 6 

6 10 

XnbDn-^/V^y^XDX^bViC -C T/l'*/\')ftX7Ssm&<DftX74 

1 6 
1 6 

6 10 

^Jl)/v-$$;i/]/— bbbVy^=-^*xy^(Dm.& J &xhz> 0 

[0145] sjsastt^ wMit&m. mm£ftz>Mmx\zt&m^£^xmki-z>j)\ mn\ o 
[oi46] j^b^fe, femztizmt* nmxte5Lfommz£<>xmftz>j)h 

[0147] #iJxJ^ RfcUg-MZm^ frU ^»»£-f ^^te^ii^^ 
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mmxh% 0 

<Dfe> 
[0149] Wbl4] 

? R a -SH S' R3 HSCH 3 -CONH 2 S' R ° 

(TV (23) (14) Ax 

R^N^d H8IS R^lAa S19I § r'-^n^s 
(22) (24) (Id) 

[0150] (5£^\ r\ R a ,&iKx^ ltifBi:[WI#^^^- 0 ) 

&18Ig«, Vfnv&JiSl'it'&QB (22) /Wt£4& (23)^L<«^(DT 

MTT'SJS^*r, 4-T/^y^^-t°y> ? yii^fr (24) zmm-tzxnxhZo 

[0151] ftJBSftS^iSttJgjKtt, fllxitf, 7vs</-/K 2-yn 

v/^f-^Xfil, 2-v ? ^^^n:^^coj;5^— x/^;N, N-vW/MJvV 
ATSK, N, N-vW/VT-ferhT^\ N-^vV-2-t°Pi)K^ N-^fvHfny 

[0152] mmztizmmte, mx.fi. imw)^^ im\\^vwj*x\%im\tmv& 
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mx&m, &m\m, TKmit-rm^xitTkm^b^^xh^ 
[0153] ixfoumz, mmt&vs. &m£ftz&mxt33M&\z£<zxmkt&i)K o 

[oi54] mmtft®. mmtimm, t&mx\z5ifonmK£oxmz>i>\ 

[0155] Rfomrfe, >&mz.£<o, @ mk&mfenmm^x, Rmm^m^u^n^ 

o 

[0156] #i;Uf , Hj^m^^gf fou ^®m>ft&'rz>m&im?>mz£m 

[0157] nbtitcit&yate&mttbtf , m^yv^^^y^n^b^yy^-x 
mm-rz>z.ttfx%z> 0 

[0158] ^IgiC&^T, Mk&m{2Z)\Z^XT;V^-/vmMm20)*m 

v ^£fc:<fc!\ ^-Bi£j (24) lzMifci-%4-Tfr^yt°})i?^nmft%Wli£-tZ>z.b 
fcXZZo 

^i-^xnxh'o.mioiim^mm^titziomtmm^mxmm^ti^ 

x% mmim^ ^mm^ itmmmmz-it. mwk-w ®&m. *a&#«. 
mmxte^v4h^fzmmmi(D®Lm ^zwrn^mm.) . mmv^KW 

^±]ximm^mnm<D^mL<itmm<Dtz^(Dmm}tLxmxm.m% 
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mm, *7±/vnu mm, mmx^y^ymm^x^maR^, m^t, &Mm 
[0159] mmuz, m^t, ? m, &m, &t*m, -?y~vbmL< m^yv^tmm 

[0160] ?tiR#Jte\ mx.it, XTTVyM, X^TV>W&/\'i'VJ>&\s<teX ; rTVl<'Whry 

© JSfcFs'**® ; W ; 7 ^fcV®? ; «^ by VUOl&nmm. ; ^y ; 
; ^m#gft^ hy ? A ; DL - emV^ ; Ug/fcgH- hy r>ivfc£ ; y$y/]stfimi-hVVM 

[0161] ®i&Mtt, mx.it, #yt*~/Vt°nyK^L<«-^n=f-,K MIEja^J 

[0162] #ng£yrau mwmm\mm<Dfc&m, xn, ^^v^u-^vv^ 

^ #/v#^^5vi^-f-^hy^A3^ 
[0163] %feMte, mx.it, ^/w<7^>%Lmy*vtyw<y^y<D£5?j:s<7*^y%; 
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[0164] sMffi^tL5it», mmmL<te&nmx*hm%o 

*m w (D-m& (i) z^mt&mx u^mmjcm^fih^^m mam*. 

mtLXO. 001mg/kg(#li;L<teO. Olmg/kg) , ±PI£LT, 100mg/kg(&f: 
U(iiOmg/kg)?:i[Hl*fc{im[ll(^{j-r, ^^CT&^-rs^^L^ 
o Mft&^^M, JSfcAfcStLTl 0 ^fc<9, TPS^LTO. 0001mg/kg(£? 
£L<teO. OOlmg/kgh ±PSi:LT, lmg/kg(0*L<f*O. lmg/kg)£l[e]£ 

[0165] *B0J^-^(i)^#i-^b^x«^«a±fF^n5^«, 

[oi66] «rt, nmmRxftzmM*mtfx*mmMMcfcmmw-tz>i)\ 

(^Jfeflll) 3-T^/-4-(> ? ^yVT5:y)^y[2 ) 3-b]t°>JvV-2-;*7/l^ 

k (m^it^m^2 - 1 7) 

Pharm. Chem. J. (Engl. Transl. ), 26, (1992), 870-874tCfE«$tbfc*' 

(la) (2Z) -2-^Ty-3 - (v : ^/VT?y)7^-2-^^T^K 

^Ty^T-fehT5K(l. OOg, lOmmoDtN, N— S^^yl'T-fcrTSK vO^/V 
T±?-/V(l. 73g, 13mmol)SrT-fe^hy/U(5mL)IC?g«¥L^ia , T?ll^WSM^L 
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Mp 155-158 1C; 

'H NMR (DMSO-d , 400MHz) 5 2.27 (3H, s), 3.03 (6H, s), 8.08 (1H, br), 8.83 
(1H, br). 

(lb) 4-{i/^;VT*;)-2-1-tty-l, 2-> ? fcKnt 0 y> ? ^-3-^/V7K-h 

mmmi (la)X~MikLtc(2Z) -2—>7V-3- (i^/Kr$/W-2-:n^ 
^T^Kd. 05g, 6. 2mmol)£:N, N-v^/V/JvKAT^K i/*=3-/V7±$— ;V{2 

. 22 g , is. 6mmoi)^h/^y(i0mL)izmm^mmmr^2mmmwLtc o m 

LfcSftS^SiJU *£^;$V-/KCi$fc#U 0. 87g(JW78%)<D^fB^^£# 
Mp 246-250 °C; 

'H NMR (DMSO-d 400MHz) 8 3.12 (6H, s), 6.25 (lH, d, J = 7.3 Hz), 7.29-7.33 
(lH, m), 12.40 (1H, br). 

dc) 3-T5y-4-(v ? ^^T^y)^y[2, 3-b]t 0 y> ; ^-2-^/v^^K 
MMMi (ib)-eM&-ut4- (vW/vr^/) - 2-^^y-i, 2-^tKnt°y> ? 

^-3-^yV^hy^(0. 87g)tf>N, N-^5vV*/VAT5K(l0mL)»(C, 8 
N7K^jk^-hyr>A7K^(2mL)^2-ypPTirhT^K(0. 54g, 5. 8mmol)^P 

u ££>f^ 7kt^?;-^x*ffiifru o. 79 g (jR^54%)o^fe^^^#/c 0 

Mp 208-211 <C; 

IR (KBr) v 3430, 3296, 3132, 1673, 1582, 1372, 979 cm" 1 ; 

max 

'H NMR (DMSO-d e , 400MHz) 8 2.80 (6H, s), 6.96 (1H, d, J = 5.5 Hz), 6.97 (2H, 
br), 7.04 (2H, br), 8.36 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 237 [M+H] + ; 



WO 2005/100365 



117 



PCT/JP2005/007025 



Anal. Calcd for C H N SO: C, 50.83; H, 5.12; N, 23.71; S, 13.57. Found: C, 

10 12 4 

50.70; H, 4.98; N, 23.53; S, 13.38. 
[0167] mmm2) Z-T^S-A-&^A'T$A^;l2,a-h]\fy*Jl/-2-lJ>V# 

3tikk - 33) 

(2a) (2Z) -2— >Ty-3- (v ; ^^T5:/)^-2-^y^T5K 

(2Z)-2-^Ty-3-3ih^i^/^-2-^^T5K0. Org. Chem. , (196 
2), 27, 2433-2439) (406mg, 2. 38mmol)^^/VT5>(0. 36mL, 3. 53 

mmoi)?r^y-^(5mL) \mmu mnx^2mmmwvtc 0 #<b 

fcJKU SiE{fc-£&(237mg, Jt2^50%) £#fc 0 

'H NMR(CDC1 3 , 400 MHz) 8 1.32 (6H, t, J = 7.04 Hz), 2.71 (3H, s), 3.65 (4H, q, J 
= 7.05 Hz), 6.69 (2H, br s). 

(2b) 4-{i/^;VT^/)-2-^-^y-l, 2-^tKnt°yvV-3-#^/tf^r- 

(2Z) -2—>7V-3- (^^/VT^y)^-2-^^T^K^ftXLT, HJfc 
#J2 (2a) -CMiaLfc (2Z) - 2 - ^77 - 3 - ( v^/WT^/) 79-2.- ^^T? 
K£fflV\ ^WJl (lb) ^cfEtt$nfc*•&tlHl#^c^^ ; ff^V^, «E-fk^S:# 
ito «54% 

*H NMR(DMSO-d , 400 MHz) 5 1.19 (6H, t, J = 6.8 Hz), 3.21 (1H, s), 3.615 (4H, 

q, J = 6.8 Hz), 6.34 (1H, d, J = 7.8 Hz), 7.36 (1H, t, J = 7.8 Hz). 

(2c) 3-T^/-4-(S^5vW^/)^/[2, 3-b]t°y> ? ^-2-^^^ 

K 

4- {Xtff-flST^A 2-^fcKnt 0 ^>-3-#/V7tf— hUMC 

ttZ-X, »f!|2(2b)T^igLfc4-(> ? ^/VT$/) -2-^*^-1, 2-^fcK 

at°y v^-3-#/v#~r-!J/v£ffli\ HiS^Ji (lc) KIBifcSftifcfrfttliTOcS 
JS£fTftV\ SfrMk^^fifeLfco »65% 0 
Mp 127-129 <C; 

IR(KBr) v 3426, 3304, 3143, 2974, 1672, 1647, 1581, 1504, 1376, 1345, 1262, 

max 
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1158, 1050, 790, 616 cm" 1 ; 

'H NMR(DMSOd , 400 MHz) 5 0.98 (6H, t, J = 7.0 Hz), 3.17 (4H, q, J = 7.0 Hz), 
7.06 (1H, d, J = 5.1 Hz), 7.09 (2H, s), 7.36 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 264.10 [M + H] + ; 

Anal. Calcd for C H N OS: C.54.52; H.6.10; N.21.19; S.12.13. Found: C.54.18; 

12 16 4 ' 

H.5.86; N.21.34; S.12.18. 
[0168] mMM3) 3-T?y-4-(> ? ^yVT^y)-6-^/^^y[2, 3-b]try^ 
-2-^V^f-5K(^^b^#-^2-102) 

(3a) 4-(^^T5y)-6-^/V-2-f-^y-l, 2-v ; tRnfc 0 y> ? ^-3 

2-PVV-4- (*?**?-;VT%S) -6-^y^a^=M;/V(Pharm. Chem. J. 
, (Engl. Transl. ), 25, (1991), 623-628.) (1. 46g, 7. 5mmol)^^U 

t(o. 74 g , 9. 7rnmo\)^Y;v^{2bmU\mmuiimmm : mmmw^ a 

ft^©ft»(0. 64g)£#fc 0 

! H NMR (DMSO-d , 400MHz) 8 2.20 (3H, s), 3.18 (6H, s), 6.23 (1H, s), 12.41 

6 

(1H, br). 

(3b) 3-T5y-4-(v ? y^/VT^/)-6-y^^y[2, 3-b]fc°JJi^-2- 

^M3(3a)-eMitLfc4- (v^/VT^y) - 6-^/V-2-^^y-l, 2- 
v ? tKnt°!;^-3-^^7}<^M;/V(0. 19g, 1. Ommol)£N, N->W/WvKA 
7SK (3mL)«fi?U 8N7^mit-rVV>^mm(0. 5mL)t2-?uuT±bT^ 
(0. llg, 1. 2mmo\)^MA.tz o m^^U\ZXmmmWWi^(50mL)^M 
tt-o 7KS^TO^/V(3x50mL)TtttHL, 

J±T-e^|gLfco si©i»j*^y*y/v*7A^n-rh^77^— (ioo%^^^/v) -e 

*»SiLO. 16g©&fB'ffc£fc(J|X*62%)£#fc 0 
Mp 167-170 V,; 
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IR (KBr) v 3442, 3327, 3170, 1647, 1580, 1368, 992 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.48 (3H, s), 2.78 (6H, s), 6.84 (1H, s), 6.93 (2H, 
br), 6.95 (2H, br); 

MS (EI) m/z: 250 [Ml, 218, 205, 190; 

Anal. Calcd for C H N SO -0.5 H O: C, 50.95; H, 5.83; N, 21.60; S, 12.36. Found: 

11 14 4 2 

C, 50.84; H, 5.94; N, 21.51; S, 12.19. 
[0169] CMMM4) 4-W7^s]sT*/)-2-^tty-l,2-i/tVvt°Vi>^-3-% 
/Istf-W/V (^J^b-^tl##3 - 3) 

(4a) (2Z) - 2 - i/TS - 3 - (^PfcVKT^/ ) 79 - 2 - 3u>ttT 

(2Z)-2-^Ty-3-^h^yf9-2-^^T^(J. Org. Chem. , (196 
2), 27, 2433-2439) (0. 34g, 2. Ommol) ^ntVKT^XO. 15g, 2. 5mmol 

^9y-/VX"m&U 0. 29gO^E'f[:^(J|X^79%)^#^ 0 
Mp 149-151 °C; 

IR (KBr) v 3400, 3287, 3187, 2190, 1612 cm" 1 ; 

max 

'h NMR (DMSO-d , 400MHz) 5 0.97 (3H, t, J = 7.4 Hz), 1.55-1.64 (2H, m), 2.30 

6 

(3H, s), 3.35-3.40 (2H, m), 7.65 (1H, br), 8.45 (1H, br), 12.74 (1H, br); 
MS (FAB) m/z: 184 [M+H] + ; 

Anal. Calcd for C H N S: C, 52.43; H, 7.15; N, 22.93; S, 17.49. Found: C, 52.59; 

8 13 3 

H, 7.25; N, 22.83; S, 17.51. 

(4b) 3-T^-4-(7°PtVVT^y)^y[2, 3-h]\?Vi/>-2-j);V^*)-^ 
2lifi$j4(4a)T«£Lfc(2Z) -2—X5V-3- (7v\?)VT^A79-2-^/^- 
^"T5;K(0. 29g, 1. 6mmol)tN, N — ^^/V/JvKAT^K -y^)VT^.9—)V (0 
. 57g, 4. 7mmol)^hy^>'(3mL)i^^L^PfiMT, 2B#P B W#Uc 0 
^J±T^#*LT#^C^W^{-lN7K^r:^hy'>A*^(5mL)^Px., 

»MT30#»ut o frmm&m*m$,\v#im&. ^-x^(20mD^n^ 
tcAm^iNmrnx^mu tirmLtcmfoZMfou £<bfc, ^pmso^-9j-^x 
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mmo. i7 g )^#fco 

[0170] #btbfc@^&N, N-^?vl^vW^K(3mL) KSgfllU 8N>fc8&ffc?-MJ«>A 
*SSR(0. 5mL)<b2-^nnT-fehT5K(0. 10g, 1. lmmoD^jDtfc, 

mmzxmmm.w&, fo(zmL)*Mzjt 0 &mjtmfc&wfr.u i^h^j-jv 

T*tmU lOGmgOmmik&VoZntCo (2Z) -2->-T/-3- (7°ntVVT5/)^ 
Mp 214-215 *C; 

IR (KBr) v 3348, 3319, 3189, 1650, 1592, 1504, 1364 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 0.95 (3H, t, J = 7.4 Hz), 1.59-1.68 (2H, m), 
3.16-3.21 (2H, m), 6.41 (1H, d, J = 5.6 Hz), 6.44 (1H, bit, J = 5.4 Hz), 6.81 (2H, 
br), 7.02 (2H, br), 8.05 (1H, d, J = 5.6 Hz); 
MS (EI) m/z: 250 [M% 204; 

Anal. Calcd for C HJNK5S- l.l^O: C, 48.91; H, 6.04; N, 20.74; S, 11.87. Found: 
C, 49.06; H, 5.92; N, 20.71; S, 11.90. 
[0171] mmM5) 3-T?y-4-(^y^/VT57)^y[2, 3-b]t°y^-2-^7/V 

mmt^m^2 - 6) 

(5a) (2Z) -2-V-T/-3- My7j-;VT$;)-79-2-x.l^*T^ 

(2Z)-2-^Ty-3-^b^y^^-2-^>^T^ (j. Org. Chem. , (196 
2), 27, 2433-2439) (340mg, 2. 0mmol)My^/VT5^(l83mg, 2. 5m 
mol)Sr^/-/K3mL) KJKJBU 6m?mU^XMWLtz a #ffflUc@#:£« 
Ltc(Dh, ^?;-;VX>mtU 378mg^fe>fb^(96%)^#fc 0 
Mp 165-167 °C; 

IR (KBr) v 3373, 3291, 3198, 2190, 1608 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 0.97 (6H, d, J = 6.7 Hz), 1.82-1.92 (1H, m), 2.30 
(3H, s), 3.25-3.28 (2H, m), 7.67 (1H, br), 8.48 (1H, br), 12.76 (1H, br); 
MS (FAB) m/z: 198 [M+H] + ; 

Anal. Calcd for CH NS: C, 54.79; H, 7.66; N, 21.30; S, 16.25. Found: C, 54.73; 
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H, 7.84; N, 21.24; S, 16.18. 

(5b) 4-W-7 s ?A'T^S)-2-3-itr*y-l, 2-i?h}?vt°})i/>-3-JJjU7$^ 

^T5K(360mg, 1. 8mmol)£N, N-^/^V*JvW*T5:K i/^tVT^— )V 
(652mg, 5. 5mmol)^h/V^y(5mL)[cM^U W«T, 2 ffl»Uc 0 ^ 

7K(20mL)T^?SL/Co #btlfe7KS^lN^(5mL)T^|PL, #f ttlUcgl#:£ 
7mg(D@#:^#/Co 

'H NMR (DMSO-d , 400MHz) 5 0.87 (6H, d, J = 6.7 Hz), 1.78-1.88 (1H, m), 

6 

3.06-3.12 (2H, m), 6.33 (1H, d, J = 7.4 Hz), 7.41 (1H, br), 7.50 (1H, br), 12.35 
(1H, br). 

(5c) 3-T^~A-W^;VT^)^A2, 3-b]k°yv^-2-#7V/}^f- 



Hig^j5(5b)T-®itLfc4- (AVy^lVT^J) -2-7-tty-l, 2-v 5 tKnt°>; 
v ? ^-3-^/V7K^M)/KDa^i3(215mg, 1. Ommol)£N, N-^^/^/V 
AT5K(3mL)»^«PU 8N^mt-tW^^m(0. 3mL)i:2-^DoT-fehT5 
K(l26mg, 1. 3mmo\)%Mtt o m&®%mmZ-XimmMW&.*(3mL)ZMi 

K.tz 0 tirtoutmfc&fflfru Tkb^s-frx-ffifru io9mg<Dmmit^m^ntz 

o 4- (-fy7"^T5/)-2-^dry-l, 2-v ? tKnt°Uv ? >'-3-^/VfcMJ7V 
Mp 117-119 t; 

IR (KBr) v 3399, 3352, 3250, 3121, 1676, 1595, 860 cm" 1 ; 



'H NMR (DMSO-d , 400MHz) 5 0.95 (6H, d, J = 6.7 Hz), 1.90-2.01 (1H, m), 

6 

3.04-3.08 (2H, m), 6.43 (1H, d, J = 5.5 Hz), 6.52 (1H, br), 6.83 (2H, br), 7.08 (2H, 
br), 8.07 (1H, d, J = 5.5 Hz); 
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MS (EI) m/z: 264 [Ml 204; 

Anal. Calcd for C H N OS-0.1H O: C, 54.15; H, 6.14; N, 21.05; S, 12.05. Found: 

12 16 4 2 

C, 54.11; H, 5.94; N, 21.06; S, 12.17. 
[0172] (IIM6) 3-T^y-4-(^-O^T^y)^niy[2, 3-b]t°yv?>'-2-^ 

(6a) (2Z) -2- ^T7-3- (^^y^/VT57)^-2-^>^T5K 
y^tV^T5^^Cft^T^-<^/^7'5^fflV^ N »^j4(4a) {C|Sg^il/c# 

Mp 143-144 "C; 

IR (KBr) v 3376, 3297, 3202, 2188, 1607 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 0.99 (9H, s), 2.30 (3H, s), 3.23 (2H, d, J = 5.5 

6 

Hz), 7.67 (1H, br), 8.49 (1H, br), 12.78 (1H, br); 
MS (FAB) m/z: 212 [M+H] + ; 

Anal. Calcd for C H N S: C, 56.84; H, 8.11; N, 19.88; S, 15.17. Found: C, 56.59; 

10 17 3 

H, 8.09; N, 19.76; S, 14.90. 

(6b) 3-75/-4-(^)--<^VVT5/)^V[2, 3-b]lfy^y-2-*/V^ 
IKK 

(2Z) -2.-VTJ-Z- &*\?)VT%A79-2.-^VttT^\ZftXX, 'MM 

«aj6(6a)-c5ii5tbfc(2z) -2— >ry-3- {^t^y^j^T^)^-2-^y^ 

m*mz. 0 ^i6%„ 

Mp 238-240 °Q; 

IR (KBr) v 3318, 3190, 1653, 1587, 1105 cm" 1 ; 

max 

'h NMR (DMSO-d , 400MHz) 5 0.97 (9H, s), 3.08 (2H, d, J = 6.1 Hz), 6.46 (1H, 

6 

brt, J = 6.1 Hz), 6.54 (1H, d, J = 5.7 Hz), 6.63 (2H, br), 7.14 (2H, br), 8.06 (1H, d, 
J = 5.7 Hz); 

MS (FAB) m/z: 279 [M+Hf; 

Anal. Calcd for C H N OS-1.2H O: C, 52.05; H, 6.85; N, 18.68; S, 10.69. Found: 

13 18 4 2 
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C, 52.31; H, 6.69; N, 18.68; S, 10.67. 
[0173] (MMM7) 3-T^/-4-(-<yiy^T^/)^^y[2, 3-b]try^-2-*/l^? 

*ikk wmt&mm^2 -id 

(7a) (2Z) - 3- (^VSM-T^y) -2-^7^:/*- 2- ^^TSK 
7 P ^tV^T5^^Cftx.T-<^> ? /^T5^^V^, H;&fi#j4(4a) fcfEifcStlfcfrifct 

Mp 157-159 *C; 

IR (KBr) v 3355, 3287, 3193, 2193, 1627, 1608, 853, 739 cm" 1 ; 

max 

J H NMR (DMSO-d , 400MHz) 8 2.34 (3H, s), 4.69 (2H, d, J = 5.6 Hz), 7.31-7.43 

6 

(5H, m), 7.74 (1H, br), 8.55 (1H, br), 13.02 (1H, br); 
MS (FAB) m/z: 232 [M+H] + ; 

Anal. Calcd for C H N S: C, 62.31; H, 5.66; N, 18.17; S, 13.86. Found: C, 62.19; 
H, 5.88; N, 18.27; S, 13.66. 

(7b) 4-(-<^vyVT5/)-2-^h3ry-l, 2-i?tKnlfy^-3-*/VjK— h 

(2Z) -2—>ry-3- (^^T^y)^-2-^^T^K(e:ftx.T, HiS 

^j7(7a)T^itLfc(2Z) -3- H^vVl^y) -2—yTS7#-2-x.>'ttT$ 
K(0. 41g)£fflv\ HJfe^KlWfJifB^iifc^fetl^^icSiSSrfT^V^, filfrMb 
^&©&£fifc4&(0. 38g) £#fc 0 

*H NMR (DMSO-d , 400MHz) 5 4.54 (2H, d, J = 6.3 Hz), 6.19 (1H, d, J = 7.4 Hz), 

6 

7.24-7.44 (5H, m), 8.12 (1H, br), 12.45 (1H, br). 

(7c) 3-T^/-4-(^v^KT5/)^y[2, 3-b]fcry^-2-*7>Jj?^^ 
K 

4- (vW/i^y) -2-?tty-l, 2-i?K\?n\?})*?>-3-2j/Ktf~ hVMz. 

^ife^7(7b)-eK5tLfc4-H^/vT^y)-2-^=5ry-i, 2-^tK 

nt°y> ? >'-3-^/^-hy/K7)|a«t)(0. 38g)£/8vvt, ^WJKlc){C|5«c 

^tLfc^■&<^|W|«(c:M^S^ : rT^v^,o. 39 g (DUB^^mtc 0 (2z)-3-(^ 
vvV7?y) - 2 - */Trf9 - 2 7^K>fe£>»73% 0 
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Mp 260-262 V; 

IR (KBr) v 3460, 3394, 3351, 3112, 1654, 1627, 1598 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 4.52 (2H, d, J = 5.8 Hz), 6.28 (1H, d, J = 5.7 Hz), 
6.95 (2H, br), 7.07 (2H, br), 7.16 (1H, bit, J = 5.8 Hz), 7.23-7.42 (5H, m), 8.00 
(1H, d, J = 5.7 Hz); 
MS (FAB) m/z: 299 [M+H] + ; 

Anal. Calcd for C H N OS: C, 60.38; H, 4.73; N, 18.78; S, 10.75. Found: C, 

15 14 A 

60.37; H, 4.85; N, 18.87; S, 10.65. 
[0174] (IIM8) 3-T5y-4-[(2-7^^)T$7]^y[2, 3-bMvV-2 

- #,M?*iKK mmv&mm^z - 1 2) 

(8a) (2Z) - 2 - i/TS - 3 - [ (2 - 7a^^M ] ^ - 2 - a^tfTSK 
Mp 95-96 *C; 

IR (KBr) v 3353, 3300, 3203, 2189, 1626, 1595, 749, 699 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 2.22 (3H, s), 2.89 (2H, t, J = 7.2 Hz), 3.64-3.69 

6 

(1H, m), 7.18-7.31 (5H, m), 7.60 (1H, br), 8.40 (1H, br), 12.70 (1H, br); 
MS (FAB) m/z: 246 [M+H] + ; 

Anal. Calcd for C^H^N S: C, 63.64; H, 6.16; N, 17.13; S, 13.07. Found: C, 63.73; 
H, 6.11; N, 17.20; S, 13.14. 

(8b) 3-T^y-4-[(2-7^^yv)T?y]^y[2, 3-b]t°y^-2-^ 

(2Z) -2-S/9V-3- &*7/l'T5./)7f-2-x.>tt7*}?\Z.ftz.X. MM 
M8 (8a) -CMiiLfc (2Z) - 2 - *S7 J - 3 - [ (2 - y^^/V) 7 9 -2.-^.1/ 
^T5K(0. 37g, 1. 5mmol)S:fflV\||Jjg0!|l(lb)fc|B«$ix^j5fet^tc:K 

JS£fTfcv\o. 34 g <7)2-^h¥y-i, 2-^tKDfc°y^M^«M#j^# 

/do 

[0175] #bti/c2-^^y-i, 2-VKY*w)ysw&tekJ&\\ mmmi (urnm* 
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ti1t%mkmfflzK&%ftto\ 0. 25g«fB^ti(J|X$53%)Sr#yt 0 
Mp 206-208 *C; 

IR (KBr) v 3449, 3358, 3121, 1656, 1598, 1514, 1103, 753, 703 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.93 (2H, t, J = 7.5 Hz), 3.44-3.49 (2H, m), 6.49 

6 

(1H, d, J = 5.7 Hz), 6.50 (1H, br), 6.76 (2H, br), 7.04 (2H, br), 7.18-7.32 (5H, m), 
8.07 (1H, d, J = 5.7 Hz); 
MS (FAB) m/z: 313 [M+H] + ; 

Anal. Calcd for C H N OS: C, 61.52; H, 5.16; N, 17.93; S, 10.26. Found: C, 

16 16 A 

61.47; H, 5.25; N, 17.95; S, 10.33. 
[0176] (HiS#j9) 3-T^y-4-[(3-7^yvyntVv)T^y]^3iy[2, 3-b]fc°yv^ 
- 2 - #y wK^rlKK {mm^m^2 - 1 3) 

(9a) (2Z) - 2 - i/TS - 3 - [ (3 - 7x=i;^n M°;V) ^y^T 
^^tV^T^{^^T3-7^-/^7 0 ^tV^T^^ffiv^, HJfe#j4 (4a) \z.WM£ 
Mp 125-126 <C; 

IR (KBr) v 3399, 3285, 3173, 2189, 1612, 1603, 754, 531 cm" 1 ; 

max 

l H NMR (DMSO-d , 400MHz) 5 1.85-1.92 (2H, m), 2.27 (3H, s), 2.70 (2H, t, J = 
7.7 Hz), 3.37-3.42 (2H, m), 7.16-7.29 (5H, m), 7.64 (1H, br), 8.45 (1H, br), 12.79 
(1H, br); 

MS (FAB) m/z: 260 [M+H] + ; 

Anal. Calcd for C H N S: C, 64.85; H, 6.61; N, 16.20; S, 12.36. Found: C, 65.02; 

14 17 3 

H, 6.52; N, 16.28; S, 12.37. 

(9b) 3-T5y-4-[(3-73:-7^ntVV)T5y]^y[2, 3-b]\?])i?ls-2 

(2Z) -2-V-7V-3- (v ? ^^/UT?y)^-2-^^T5K(C-ft^T, MM 
0>J9 (9a) X*M&Ltc (2Z) - 2 — >7V - 3 - [ (3 - yx.—tV? n T*A 7 s ? - 2 
-3i^^T5K(0. 49g, 1. 9mmol)£JBl\ %W$\\ (lb) ^mMZtlttfetm 
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$te£JS£fT&V\ 2-v ? tKot°y> ? ^f|^CO|a^^(0. 45 

g)£#fc 0 

[0177] #t>tb^2-^^y-l, 2-^fcKnfc°I^Mft£ffil\ »Jl(lc)(lEt 
$ftfcfcft£l^iJ::£j£^/ < i;v\ 0. 30g<DSHrMt^#j 0fc4*49%) £#fc Q 
Mp 232-234 "C; 

IR (KBr) v 3424, 3326, 3125, 1659, 1603, 1517, 1362 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 1.89-1.97 (2H, m), 2.69 (2H, t, J = 7.6 Hz), 
3.21-3.26 (2H, m), 6.37 (1H, d, J = 5.6 Hz), 6.47 (1H, brt, J = 5.3 Hz), 6.81 (2H, 
br), 7.02 (2H, br), 7.15-7.29 (5H, m), 8.04 (1H, d, J = 5.6 Hz); 
MS (FAB) m/z: 327 [M+H] + ; 

Anal. Calcd for C H N OS: C, 62.55; H, 5.56; N, 17.16; S, 9.82. Found: C, 62.33; 

17 18 4 

H, 5.76; N, 17.32; S, 9.68. 

[0178] (gj&Mio) 3-T5:y-4-(^P^^-;vT^/)^y[2, 3-b]t°y^-2- 

(10a) (2Z) -2— >7V-3- {^^7n-<y^-)VT^Ay^ -2-^y^irT^Y 
^J^;VT^\Zft^X>y?us<y?-;VTXls*m\\ Hife#j5(5a) {Cffi«$tLfc 

Mp 162-163 V,; 

IR (KBr) v 3368, 3287, 3196, 2192, 1612 cm" 1 ; 

max 

'H NMR (DMSO-d g( 400MHz) 8 1.53-1.74 (6H, m), 1.92-2.00 (2H, m), 2.33 (3H, 
s), 4.11-4.19 (1H, m), 7.63 (1H, br), 8.44 (1H, br), 12.94 (1H, brd, J = 7.5 Hz); 
MS (FAB) m/z: 210 [M+H] + ; 

Anal. Calcd for C^NS: C, 57.38; H, 7.22; N, 20.08; S, 15.32. Found: C, 57.39; 
H, 7.21; N, 19.98; S, 15.26. 

(10b) 4-(^n^>^T?/)-2-^^y-l, 2-v>tKnt 0 yvV-3-# 

(2Z) -2— >7V-3- MM 
00 10 ( 10a) -CSi itLfc (2Z) - 2 - ^7 V - 3 - (^ n-^^T?/ ) - 2 - x. 
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^tf-TSK(358mg)£JBV\ HJfefcll (lb) iz.ffi&£htZ%mkmmzRfo&ftft 
'H NMR (DMSO-d , 400MHz) 5 1.51-1.73 (6H, m), 1.90-1.98 (2H, m), 3.94-4.04 

6 

(1H, m), 6.37 (1H, d, J = 7.8 Hz), 7.44-7.49 (1H, m), 12.42 (1H, br). 

(10c) 3-T^y-4-(^n-<^^T5y)^y[2, 3-b]t°!)> J y-2-*/V 

HJ6^10(10b)-CSi5tLfc4- (v^nx^/i^y) -2-f-^y-l, 

2- i?tKobfy^-3-*/V2j?^MJ/KZ)ftffefig«J(318mg)^fflV^r, HJB^Jl (1 
c)^c:fBi^^tLfc^ffii^^^^iS^ ; fT^V^, 261mg<^fE^$l£#/c 0 (2Z)- 

3- (^o^^r^y) -2— >ry^-2-ai>^2h7'5K*>b©jR^55% 0 

Mp 212-213 V ; 

IR (KBr) v 3311, 3177, 1649, 1594, 1513, 1497 cm" 1 ; 

max 

] H NMR (DMSO-d , 400MHz) 8 1.52-1.73 (6H, m), 2.01-2.08 (2H, m), 3.85-3.92 

6 

(1H, m), 6.21 (1H, brd, J = 6.4 Hz), 6.43 (1H, d, J = 5.6 Hz), 6.72 (2H, br), 7.07 
(2H, br), 8.06 (1H, d, J = 5.6 Hz); 
MS (EI) m/z: 276 [M*], 231; 

Anal. Calcd for C H N OS: C, 56.50; H, 5.84; N, 20.27; S, 11.60. Found: C, 

13 16 4 

56.31; H, 5.73; N, 20.13; S, 11.33. 

[0179] (MMMii) 3-T*;-4-(-y?v^^y/]sT*y)^A2, 3-b]t°y^-2- 

#,M?*iKK (mmki?m&%-2 - 9) 

(11a) (2Z) -2-^77-3- iry^n^-yjVT^Ay^ ^-^y^HrT^Y 
jy7*^;VTVy\Z^Xi/?u^?y;VT*y*m\\ »5(5a) (CfE^^^c 

Mp 142-144 *C; 

IR (KBr) v 3412, 3297, 3188, 2187, 1613, 1493, 1410 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 1.33-1.61 (6H, m), 1.81-1.93 (4H, m), 2.37 (3H, 

6 

s), 3.55-3.64 (1H, m), 6.38 (1H, br), 6.69 (1H, br), 12.92 (1H, br); 
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MS (EI) m/z: 223 [Ml, 190. 

(lib) 3-T^y-4-(^P^dr^/UT57)^y[2, 3-b]t°JJ vV-2-#7V 

(2Z) -2-^TJ-Z- (v 5 ^VTV)^-2-3i^^-T5K^^T, HJfe 
#Jl 1 ( 1 la) -QWtX^tz (2Z) - 2 — >7V - 3 - (^n-M^/K/^y) 7"^ - 2 
>^T5R(0. 33g, 1. 5mmol)£fflV\ lift (lb) fcEft£*Lfc#Ss£Pfi&fc 

a££fT&i\ 2-^Nry-i, 2-iy^u\i°])^ym^(DU±^(o. ii g )& 

[0180] #e>^fc2-^^y- 1, 2-^tKnfy^^f|a$frSrffiV\ HWJl (lc) fCfBfc 
Mp 244-247 <C; 

IR (KBr) v 3141, 1664, 1598, 1513, 1497, 1108 cm"'; 

max 

] H NMR (DMSO-d , 400MHz) 5 1.20-1.98 (10H, m), 3.43-3.50 (1H, m), 6.16 (1H, 

6 

d, J = 7.5 Hz), 6.46 (1H, d, J = 5.7 Hz), 6.71 (2H, br), 7.08 (2H, br), 8.06 (1H, d, J 
= 5.7 Hz); 

MS (FAB) m/z: 291 [M+H] + ; 

Anal. Calcd for C H N OS-0.3H O: C, 56.85; H, 6.34; N, 18.94; S, 10.85. Found: 

H 18 4 2 

C, 57.00; H, 6.27; N, 18.95; S, 10.61. 
[0181] (MMM12) Z-T^J-4-(i/?xi^^/VT^;)^^;[2,Z-h}&)^-2- 

(12a) (2Z) -2-i/TS-3- (^u^^/VT^/)y , ^-2-^^T^ 

-ryy'^^T^^{cftx.-c^/y^^y^•/^T^^ffiv^, iims (5a) ictmzfttc 

Mp 132-134 t; 

IR (KBr) v 3380, 3295, 3200, 2189, 1609, 853 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.48-1.63 (10H, m), 1.85-1.92 (2H, m), 2.32 (3H, 

6 

s), 3.90-3.97 (1H, m), 7.62 (1H, br), 8.43 (1H, br), 12.94 (1H, brd, J = 8.9 Hz); 
MS (FAB) m/z: 238 [M+H] + ; 
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Anal. Calcd for C ^Nfc C, 60.72; H, 8.07; N, 17.70; S, 13.51. Found: C, 60.69; 

H, 8.12; N, 17.68; S, 13.41. 

(12b) 4- iSy^xi^rf^/VT^A 2-^tKnfc°yvV-3-# 

(2Z) -2— >tv-3- (^^T^y)^-2-^>^T^Kfcft^T, Hife 

M 1 2 ( 1 2a) -eMitLfc (2Z) - 2 - ^X7V - 3 - (^n^7°^vV75/) 79-2-=. 
^^-T5K (339mg)£/BV\ ||(PJl (lb) (CfE«^C*-^^#iCSJS^T^ 
V \ &fBfc£^©3|&£fft|*J (306mg) £#fc 0 

'H NMR (DMSO-d , 400MHz) 8 1.40-1.72 (10H, m), 1.76-1.85 (2H, m), 
3.61-3.73 (1H, m), 6.30 (1H, d, J = 7.4 Hz), 6.82 (1H, br), 7.43 (1H, br), 12.35 
(1H, br). 

(12c) 3-T^/-4-(^n^y^T5y)^7[2, 3-b]fc°y>V-2-#/V 
4- (^y^fvW^/) -2-^-^-1, 2-^tKnt°y^-3-^^=hy/V 

I, 2-^tKPt:°y> J ^-3-^/^^hy/^cDaM^(306mg)^V^ x MMMBi 
5c) {CfBft^tLfc^fe^lWI^f^^^fT^V^, #E^1^201mg£#fc o (2Z) -2 

-^^-3-(^n^^/WT5y)^-2-^>-^T?K^^<DM46% 0 
Mp 206-208 °C; 

IR (KBr) v 3334, 1652, 1594, 1514, 1498, 1365 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.49-1.71 (10H, m), 1.93-1.98 (2H, m), 
3.60-3.63 (1H, m), 6.21 (1H, d, J = 7.5 Hz), 6.35 (1H, d, J = 5.8 Hz), 6.70 (2H, br), 
7.10 (2H, br), 8.08 (1H, d, J = 5.8 Hz); 
MS (FAB) m/z: 305 [M+H] + ; 

Anal. Calcd for C HJ^OS-O.IHO: C, 58.84; H, 6.65; N, 18.30; S, 10.47. Found: 
C, 58.77; H, 6.48; N, 18.22; S, 10.34. 
[0182] CMMmW 3-T^y-4-t°nyi/^-i-^^y[2, 3-b]tfy^-2-* 
/MK^rlKK mmtikVo&m -15) 
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(13a) (2Z) - 2 - i/TJ - 3 - fc°py 1 -JjVzf? - 2 - s^/ttT^ 
:/nt7VT5:/[;:ft;tTt:°ny^£ffll\ «#|4(4a) [C|E^tlfc^fei:|w|#^ 

'H NMR(CD 3 OD, 400 MHz) 5 2.00 (4H, s), 2.47 (3H, s), 3.63 (4H, s). 

(13b) 4-t°Dy^-i-^/v-2-^^y-l, 2-v ? tKnt°y> ? ^-3-^/V 

sK-hy/v 

(2z) -2-^ry-3 - mm 

Ml 3 (1 3a) T*$}igLfc (2Z) - 2 - >-7V - 3 - t°ny v?y- 1 -Jflsf* 
<f-*T^Y*m\ mmmi (lb) (e:fBic^i^^&i:(l«^J^:^ ; fT^V^, ^fE-fb 

&m*nti 0 jr^80% o 

! H NMR(DMSO-d g) 400 MHz) 5 1.91 (4H, s), 3.55-3.75 (4H, br s), 6.21 (1H, d, J 
= 7.3 Hz), 7.365 (1H, dd, J = 5.9, 7.3 Hz). 

(13c) 3-T5/-4-t°nyv?y-i-^^y[ 2> 3-b]t°y^-2-#/l^ 
IKK 

4- (*J*f-;V7^/) 2-v ; fcKnt°y> ? >--3-^/V7K-hy/V^ 
ftx.r, ^ifef!)l3(l3b)T^5aL/c4-t°py> ? ^-l-^-2-^^y-l > 2 
- v'tKnt-y ^-3-#/v#-r-y/v£ffiv\ H»i (lc) KEfteftfc^ifctliiJ 

Mp 275-283 "C; 

IR (KBr) v 3429, 3297, 3138, 2999, 2877, 1673, 1611, 1584, 1503, 1372, 1341, 

max ' ' 

1273, 1113, 1056, 1002, 618, 486 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 5 1.91 (4H, s), 3.30 (4H, s), 6.87 (1H, d, J = 5.8 
Hz), 6.88 (2H, s), 7.02 (2H, br s), 8.255 (1H, d, J = 5.8 Hz); 
MS (FAB) m/z: 262.08 [M+H]*; 

Anal. Calcd for C ^NKDS: C.54.94; H.5.38; N.21.36; S, 12.22. Found: C.54.54; 
H.5.15; N.21.10; S.12.03. 
[0183] (»|14) 3-T^y-4-t°-<y^-i-^^y[2, 3-b]t°y> ? ^-2-^ 
frtf (M*{k&®m%-1 - 16) 
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(14a) (2Z)-2-v-Ty-3-t°^yv ; ^-l-^7Vy^-2-^^T5K 
(2Z)-2-*/T/-3-^b**s7fi-2-^y?*T$}?(l. 70g, lOmmoD^t" 

^rjya. 02 g) i2mmo\)(D^/-^(30mLmm^mm^r2mmmwu 

36 s <DWMfc&%) (M65%) %ntc 0 
Mp 161-166 V] 

IR (KBr) v 3381, 3268, 3170, 2182, 1600, 1534, 873, 838, 636 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.58-1.63 (6H, m), 2.27 (3H, s), 3.31-3.36 (4H, 
m), 8.15 (1H, br), 8.86 (1H, br); 
MS (El) m/z: 209 [M*], 150, 44; 

Anal. Calcd for C^H^NS: C, 57.38; H, 7.22; N, 20.08; S, 15.32. Found: C, 57.27; 
H, 7.16; N, 20.03; S, 15.47. 

(14b) A-¥^yy^-\-4)V-2-^-jr5rV -\, 2- ^fcKPfc' , y^-3-#/V 

HiS#J14 (14a) -C^igL/c (2Z) - 2 - */7 S - 3 - fcf^y^- 1 -4)V?# - 2 
-3i^^-r5K(0. 42g, 2. OmmoD^N, N-^f;^A75K v^/VTi? 
^-/KO. 72g, 6. Ommol)£lvV^(3rnL)^^U 2V$fR9ffil,tZ 0 

x., *Pfijt^T30^ffi#Lfc o BO£^1^£!fgM«M, lN«(4mL)^P 

] H NMR (DMSO-d , 400MHz) 6 1.50-1.55 (6H, m), 3.48-3.52 (4H, m), 6.38 (1H, 
d, J = 7.3 Hz), 7.35 (1H, d, J = 7.3 Hz). 

(14c) 3-T57-4-t°-<i;> 5 ^-l-^^y[2, 3-b]t°y> J ^-2-^7}? 

mmm 1 4 ( i4b) -csa§ufc4 - t°^y >v - 1 - ^ - 2 - ^a-^y - 1 , 2 - ^ t k 

ney^>--3-^fchy^(0. 30g)£N, N-iW/MJvW.T5K(3mL){£j§ 
fl¥U 8N7KM^hy^7K»'(0. 6mL)t2-ynuTirbT^K(0. 15g, 1. 6m 
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fc 0 (2Z) - 2 - 3 - 1 -sffr?? - 2-&ttT$h'i>>h<D$L 

^38% 0 

Mp 191-192 1C; 

IR (KBr) v 3460, 3329, 3176, 1651, 1589, 1501, 1378, 963 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 1.72-1.79 (6H, m), 2.55-3.40 (4H, m), 6.93 (2H, 
br), 6.99 (1H, d, J = 5.1 Hz), 7.07 (2H, br), 8.40 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 277 [M+H] + ; 

Anal. Calcd for C H N SO -0.5 H O: C, 54.72; H, 6.00; N, 19.63; S, 11.24. Found: 

13 16 4 2 

C, 54.68; H, 6.03; N, 19.67; S, 11.05. 
[0184] (2WJ15) 3-T^-4-(4-^yVt°-<y^-l-^)^y[2, 3-b]t°y 
2-;&A*K*1KK i^mt^m^l - 18) 
(1 5a) (2Z) -2-i/TJ - 3 - (4 - ^/Hf-sy vV- 1 -^|7V) 79-2- 

-ry^^T?^{z:ftx.T4->^/vtr^y^srfflv\ »#j5(5a) rai^tLfc 

Mp 156-159 t;; 

IR (KBr) v 3387, 3262, 3162, 2177, 1604, 1540, 868 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 0.91 (3H, d, J = 6.1 Hz), 1.15-1.25 (2H, m), 

6 

1.62-1.73 (3H, m), 2.27 (3H, s), 3.04-3.10 (2H, m), 3.62 (2H, brd, J = 13.5 Hz), 
8.14 (1H, br), 8.85 (lH.br); 
MS (EI) m/z: 223 [Ml, 190; 

Anal. Calcd for C H N S-0.1 H O: C, 58.68; H, 7.70; N, 18.66; S, 14.27. Found: 

11 17 3 2 

C, 58.92; H, 7.73; N, 18.77; S, 14.06. 

(15b) 4-(4-^yVt°^yvV-l-^/V)-2-^-3ry-l, 2-i/tKnt°]Jv? 
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(2Z) -2-V7V-3- (^^T5/)y^-2-3i^^-T5K(Cftx.T, Ulifc 
0>J 1 5 ( 1 5a) "CJKigLfc (2Z) - 2- ^7V - 3- (4 -^/VfcXy vV- 1 --f/V) :/ 

^-2-^>^t^k(o. 39 g )^v\ $mmi (lb) \z:mm£tittmmmzR 

• 24g)£#fc 0 

'H NMR (DMSO-d , 400MHz) 8 0.93 (3H, d, J = 6.4 Hz), 1.14-1.24 (2H, m), 

6 

1.65- 1.76 (3H, m), 3.10-3.16 (2H, m), 4.08 (2H, brd, J = 13.2 Hz), 6.49 (1H, d, J = 
7.5 Hz), 7.44 (1H, d, J = 7.5 Hz), 12.60 (1H, br). 

(15c) 3-T5:y-4-(4-^/vt 0 -<y> ? ^-i--r/k)^y[2 > 3-b]t°yi/y 

HJg^!ll5(l5b)T^^Lfc4- (4-^/H^yiV- 1 ->(» - 2- 
^•aNfy-l, 2-v?tKDt°y> ? ^-3-^/i?-hyyKDfeM^(0. 24g)&JBl\ 
Hife#j5 (5c) (CfB«^tbfc^fe^[H#{CKJS^tT^V \ &fBf fc^O. 24g£#fc„ 

(2Z) - 2 - ^tv - 3 - (4 -y^/vt^y >v - 1 - ^/v) 79-2- ^^j-t^k 

Mp 252-254 *C; 

IR (KBr) v 3430, 3311, 3159, 1667, 1611, 1580, 1504, 1367, 1341 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 0.98 (3H, d, J = 6.0 Hz), 1.40-1.76 (5H, m), 

6 

2.66- 2.80 (2H, m), 3.27-3.30 (2H, m), 6.91 (2H, br), 6.99 (1H, d, J = 5.2 Hz), 7.05 
(2H, br), 8.39 (1H, d, J = 5.2 Hz); 

MS (FAB) m/z: 291 [M+H] + ; 

Anal. Calcd for C H N SO: C, 57.91; H, 6.25; N, 19.29; S, 11.04. Found: C, 

14 18 4 

57.89; H, 6.31; N, 19.29; S, 11.06. 

[oi85] mmmiG) 3-T^/-4-(3-y^/n: 0 ^y^-i-^/v)=f-:^/[2, 3-b]t°y 

^-2-*;ni?^t5K {mmt^m^i - 1 7) 

(16a) 4-(3-y^t°^y^-l-^)-2-^^y-l, 2— ^fcKntfys? 
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(2Z)-2-v-T/-3-^h^>^-2-3iy^T^K(340mg, 2. Ommol)^ 
3-^/Vt°-<yv ? ^(248mg ) 2. 5mmol) &^#S—fr(2mL) fcj&^U gMiZLX 

ilL, N, N-^^/V/^yVAT^K >W/VT-fe^— 7V(714mg, 6. Ommol)£ 

lN«(5mL)^Px.fc 0 WtULfclilfr^SiJ^, *i^/-/H?^U 21 
*H NMR (DMSO-d , 400MHz) 5 0.89 (3H, d, J = 6.7 Hz), 1.14-1.25 (1H, m), 

6 

1.47-1.83 (4H, m), 2.82 (1H, dd, J = 10.6, 13.3 Hz), 3.08-3.15 (1H, m), 3.96-4.05 

(2H, m), 6.50 (1H, d, J = 6.5 Hz), 7.42-7.45 (1H, m), 12.59 (1H, br). 

(16b) 3-T?7-4-(3-^;Vt°-<y^-l-^)^y[2, 3-bMv^ 

!J 16 ( 1 6a) XM&htc4 - (3 1 ~4)V) - 2 - ^tf"3f y- 
1, 2-^tKnt <, y^-3-^/^-hy/^^jc^-t-5@ft:(211mg)^N, N- 
iW/V*/VAT^R(2mL)«$^ 8N*^^hy?A«$t(0. 2mL)£:2-^ 
nnT-fehT5K(122mg, 1. 3mmol)^Px., ifit'l^i^Lfco 
7K(2mL)?riJPx., WtULfcS^SritSiJ, *£^/-/i^j5fc^Ll58mgCD 
fiHE-fk^Sr^fco (2Z) -2-^T7-3-3ih^^-2-^^T^K^b(59 
l&^27% 0 
Mp 201-204 "C; 

IR (KBr) v 3422, 3325, 3162, 1657, 1580, 1501, 1371 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 0.91 (3H, d, J = 6.3 Hz), 1.70-1.95 (4H, m), 

6 

2.23-2.70 (2H, m), 3.20-3.30 (2H, m), 6.90 (2H, br), 6.99 (1H, d, J = 5.1 Hz), 7.08 
(2H, br), 8.40 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 291 [M+H] + ; 

Anal. Calcd for C H N SO -0.1 H O: C, 57.55; H, 6.28; N, 19.17; S, 10.97. Found: 

14 18 4 2 
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C, 57.45; H, 6.10; N, 19.35; S, 11.12. 
[0186] 3-T^7-4-[3-(tKD^>^V)t: 0 -^y> 5 >-l-'Y/V]5 : -^y[2 
, 3-b]t°!J> ? ^-2-^^^K(#J^^#-§-l-20) 

(2Z)-2— >Ty-3-^h=¥'>^-2-3i^^-T5K(340mg, 2. Ommol)£ 
3-(tKn^>^/V)t°^!J> ? ^(288mg ) 2. 5mmol) Srai^y— (3mL) fcil^L 

N-^^/^/VAT^KOmUfC^L, N, N-^^V^/W^K iStf/VT 
ir^-/V(250mg, 2. lmmoD^Px., ^StC-tlffl^ ^bt-, lOOtCrtlH^ 
ffi#Lfc 0 H£M?riSl:ML, 8N7k^b^hy">^7K»'(0. 4mL)£2- 
^nPTi?b75R(281m g) 3. OmmoD^Px., ^M-?ll$ffl«Uc: 0 HJS^£^ 

L)-etttijLfc 0 ms^m, m.W£tvwj>x»i&mk. m±Timm%£vtz 

o n^m^y^^f^y^^Wyy^— (mt^^y/^/-^= io : l) -e 

ML, 146mg(DSIE^^#fc 0 (2Z)-2-i/Ty-3-3ih^^^-2-3i 

^^-T5K^^©ll5l^24% 0 

Mp 125-130 t:; 

IR (KBr) v 3441, 3335, 3183, 1661, 1595, 1583, 1503, 1375, 1037 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 6 0.95-1.15 (1H, m), 1.70-1.99 (4H, m), 2.26-2.70 

6 

(2H, m), 3.21-3.43 (4H, m), 4.56 (1H, t, J = 5.3 Hz), 6.94 (2H, br), 7.02 (1H, d, J = 
5.1 Hz), 7.11 (2H, br), 8.44 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 307 [M+H] + ; 

Anal. Calcd for C H N SO -1 H O: C, 51.84; H, 6.21; N, 17.27; S, 9.88. Found: 

14 18 4 2 2 

C, 51.72; H, 6.15; N, 17.37; S, 9.70. 

[0187] (Hi£#!jl8) 3-T5/-4-(4-^<y> J /Vt 0 ^>J> ? ^-l-^)^y[2, 3-b] 
fc°D>^ - 2 - #/V/J^1^K {mmt^ 4*S##1 - 1 9) 

(18a) (2Z)-3-(4 - vVl'fcV*!; - 1 - j;V) - 2 - */T J -f9 - 2 - sc> 
^T5K 
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^yy^T^{^X.X4 C^M^y^£JBl\ WJ5(5a) (CfB«$tV 

tt&tmm^Rfc% y frfo\ nmk-e>%)zntc c »88% 0 

Mp 151-154 "C; 

IR (KBr) v 3283, 3173, 2187, 1605, 1542, 867, 749, 702 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.26-1.32 (2H, m), 1.63-1.66 (2H, m), 1.80-1.90 

6 

(1H, m), 2.53 (2H, d, J = 7.2 Hz), 3.02-3.08 (2H, m), 3.65 (2H, brd, J = 13.6 Hz), 
7.17-7.31 (1H, m), 8.18 (1H, br), 8.88 (1H, br); 
MS (EI) m/z: 299 [M*], 240, 91; 

Anal. Calcd for C H N S-0.3 H O: C, 66.98; H, 7.14; N, 13.78; S, 10.52. Found: 

17 21 3 2 

C, 67.03; H, 6.97; N, 13.78; S, 10.36. 

(18b) 4- (4— <^/Vt°-<y^-l-^)-2-^^y-l, 2-v?tKnfc°y 

(2Z) -2-V-T7-3 - (v J ^VT^/)^-2-^^T^K(^x.-C, MM 
M18 (18a) "CMaab/c (2Z) - 2 - *s7 J - 3 - (A--<y'y;V\f^yy- 1 

^-2-^^t^k(o. 53g)^v^ x mmmi(,ih)\zmm^fitzijmtmmK 

0. 23g)£#fc 0 

'H NMR (DMSO-d , 400MHz) 5 1.20-1.31 (2H, m), 1.69 (2H, brd, J = 10.9 Hz), 

6 

1.82-1.88 (1H, m), 2.54 (2H, d, J = 7.1 Hz), 3.05-3.11 (2H, m), 4.07 (2H, brd, J = 

13.2 Hz), 6.45 (1H, d, J = 7.5 Hz), 7.40-7.44 (1H, m), 12.57 (1H, br). 

(18c) 3-T5/-4-(4— <^/Vt°-qJv^-l — fVV)^/[2, 3-b]t°])i/ 

^-2-#/V7fr3rlH:K 

KiXx.X, ^ife^!jl8(18b)T-M^tLfc4- (4-^Vi/;V\f^yy-l-^;V) -2 

-^*-*y-i, 2-v J tKc2t°y> ? ^-3-^/v^hy/KDaM^(o. sz&)*m 

V\ ^M5(5c)^fS^n^ffi^(^#^J^^f^V\ «fB^«3(0. 20g)£ 
#fco (2Z) -2-C/T7-3- (4-^>7M^y^V-l — 
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Mp 220-221 V; 

IR (KBr) v 3446, 3330, 3156, 1649, 1579, 1502, 1367, 958, 748, 700 cm"'; 

max 

*H NMR (DMSO-d , 400MHz) 8 1.48-1.72 (5H, m), 2.52-2.73 (2H, m), 2.59 (2H, 

6 

d, J = 6.4 Hz), 3.30-3.33 (2H, m), 6.94 (2H, br), 6.99 (1H, d, J = 5.3 Hz), 7.09 (2H, 
br), 7.18-7.32 (5H, m), 8.41 (1H, d, J = 5.3 Hz); 
MS (FAB) m/z: 367 [M+H] + ; 

Anal. Calcd for C H N SO0.1 H O: C, 65.23; H, 6.08; N, 15.21; S, 8.71. Found: 

20 22 4 2 

C, 65.18; H, 6.15; N, 15.35; S, 8.54. 
[0188] (mMMl9) 3-T57-4-(4-tKn^t°^y> ? ^-l-^)^niy[2, 3-b] 
t°y >V- 2 -#A^1KR {frmtS - 32) 

(19a) (2Z)-2—>Ty-3-(4-tKn^t°-<!;v ? ^-l-^)^-2-^>' 

ttmtmmiz.ixfo$:ftfo\ mmt^mzmtc, 1^93% 

Mp 160-163 t:; 

IR (KBr) v 3368, 3167, 2180, 1634, 1536, 1415 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 1.44-1.52 (2H, m), 1.78-1.83 (2H, m), 2.27 (3H, 

6, 

s), 3.15-3.22 (2H, m), 3.50-3.56 (2H, m), 3.75-3.79 (1H, m), 4.82 (1H, d, J = 3.8 
Hz), 8.18 (1H, br), 8.88 (1H, br); 
MS (FAB) m/z: 226 [M+H] + ; 

Anal. Calcd for C H N SO: C, 53.31; H, 6.71; N, 18.65; S, 14.23. Found: C, 

10 15 3 

53.14; H, 6.65; N, 18.54; S, 14.03. 

(19b) (2Z) -2-^Ty-N- [(IE) - (>9<5VVT5/)^V^] -3- (4-fcK 
n3r:/t°^y v^- 1 -sf/]s)-7?-2-^>ttT5}* 

%mm 1 9 ( 1 9a) tW&Ut (2Z) - 2 - *sTJ - 3 - (4 - tKn^t^y *Jy - 1 
-^(;V)-f^-2-^^T^Y{0. 22g, 1. OmmoO^N, N-v^fv^/KkT? 
K SWvVT-fe*— /KO. 13g, 1. lmmol)^^y-^(3mL){C^L, 
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'H NMR (DMSO-d , 400MHz) 8 1.49-1.57 (2H, m), 1.83-1.90 (2H, m), 2.50 (3H, 

6 

s), 2.99 (3H, s), 3.15 (3H, s), 3.32-3.39 (2H, m), 3.63-3.69 (2H, m), 3.80-3.86 
(1H, m), 4.88 (1H, d, J = 3.9 Hz), 8.50 (1H, s); 

(19c) 3-T5y-4-(4-tKD^>fc°^y^-l-^/V)^y[2 ) 3-K]\fVi? 
'MMM 1 9 ( 1 9b) -CJKigLfc (2Z) - 2 - */T; - N - [ ( 1 E) - (S^^vUTSy ) ^ 

w]-3- (4-tKo^>t°-<y^-i--r/ix)^-2-^^T5:K(o. 27 g ) 

SrN, N-v?y^^i,T5K(5mL)^^L, 120X^lftmtWUto 
^a(cMU8N7K^^hy^7K^M(0. 3mL)^2-^nnT-fehT5K(0. 11 
g, 1. 2mmol)^nx./c 0 m&to*WBL\ZXl^mffl&&. yk(5mL)%1)l\Z.tz 0 *f 

ftbfciiffcgrMu *£^/-/v-e$^u o. o5 g ©siEte^ot2^i8%)£ 

Mp 239-241 T); 

IR (KBr) v 3445, 3425, 3330, 1645, 1592, 1376, 1045 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 1.63-1.71 (2H, m), 1.90-1.98 (2H, m), 2.70-3.30 

6 

(4H, m), 3.50-3.80 (1H, m), 4.77 (1H, br), 6.91 (2H, br), 7.00 (1H, d, J = 5.3 Hz), 
7.06 (2H, br), 8.39 (1H, d, J = 5.3 Hz); 
MS (FAB) m/z: 293 [M+rT; 

Anal. Calcd for C H N SO -0.1 H O: C, 53.08; H, 5.55; N, 19.05; S, 10.90. 

13 16 4 2 2 

Found: C, 53.09; H, 5.37; N, 18.77; S, 10.99. 
[0189] (^ife^!j20) 3-T^y-4-(4-T-feh^t 0 ^Uv ? ^-l-^)^niy[2, 3-b] 

t°y 2-#,Ms*iKK iWBtt&m&m - 34) 

TYyKYnyTs (5mL) mWP. SSJfeflll 9 ( 1 9c) -C$BtLfc3 - 75/ -4 - (4 - 
^ti^iyt°^])iyy-i-^^)^y[2, 3-b]fc>^-2-#/i^^lKK(0. 10 
g, 0. 3mmol)fc*lMc8teft(0. 2mL)£, ftfe&;Itf>N, N- v^^T^/fy 
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@*L/c 0 #e>^@frSrftife3i^-egfe^U). 04g©SlfBte^OIX*35%)£ 
Mp 231-235 <C; 

1R (KBr) v 3439, 3422, 3323, 1710, 1645, 1580, 1268, 1035, 963 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.82-2.10 (4H, m), 2.04 (3H, s), 2.70-3.45 (4H, 

6 

m), 4.65-5.00 (1H, m), 6.91 (2H, br), 7.02 (1H, d, J = 5.3 Hz), 7.09 (2H, br), 8.41 

(1H, d, J = 5.3 Hz); 

MS (FAB) m/z: 335 [M+H] + ; 

Anal. Calcd for C H N SO -0.24 H O: C, 53.19; H, 5.50; N, 16.54; S, 9.47. 

15 18 4 3 2 

Found: C, 53.47; H, 5.27; N, 16.20; S, 9.22. 
[0190] (HiSf!l21) 3-T^y-4- (4-7^/1^-3, 6-v J tKDt°lJv ? ^-l(2H)--r 
)V) [2, 3 -b] 2 -;fr/W?*lKK (Mmt&Vl&-%l ~ 38) 
(21a) (2Z)-2-v-Ty-3-(4-7i-7V-3, 6— ^tKPtTJJ^-l (2H) - 

4V7^fVT^s\ZfckX±--7=.~jV-\, 2, 3, 6-xh7tKnk°yv?^ffiV>, % 
Mp 170-171 

IR (KBr) v 3342, 3293, 3189, 2176, 1637, 1555, 1410, 872, 750 cm" 1 ; 



'H NMR (DMSO-d , 400MHz) 5 2.36 (3H, s), 2.64-2.71 (2H, m), 3.64 (2H, t, J = 

6 

5.5 Hz), 3.98-4.04 (2H, m), 6.16 (1H, brs), 7.24-7.45 (5H, m), 8.33 (1H, br), 9.02 
(1H, br); 

MS (FAB) m/z: 284 [M+H] + ; 

Anal. Calcd for C H N S-0.2 H O: C, 66.96; H, 6.11; N, 14.64; S, 11.17. Found: 

16 17 3 2 

C, 67.02; H, 6.12; N, 14.62; S, 10.81. 

(21b) 4-^=/V-2'-f-^y-l', 2', 3, 6-xr-7fcRn-2H-l, 4' -If 
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(2Z) -2— >7V-3- {i/^/VT*;)-7?-2-3^y^-jrT^Y\Z.ftx.X, MM 
M 2 1 ( 2 1 a) XU&tc ( 2Z) - 2 - i/T J - 3 - (4 - -3,6- v?t Rnfc°y v> 

^-l(2H)—r/V)7^-2-^^T5K(l. 13g)£ffll\ ^H^!jl(lb)^fB« 

^titcifmtmm^fxm^n^\ mmit^m<Dn^m(o. i3 g )£#fc„ 

'H NMR (DMSO-d , 400MHz) 5 2.66-2.72 (2H, m), 3.88-3.91 (2H, m), 4.26-4.30 

6 

(2H, m), 6.24 (1H, brs), 6.56 (1H, d, J = 7.8 Hz), 7.27-7.53 (6H, m), 12.70 (1H, br) 

(21c) 3-T57-4-(4-7rn^/V-3, 6— ^tKntfy^-i (2H) ->(;V)*?- 
=c-A2, 3-b]t o y> ? >-2-^xKdrf-5K 

4- 2-v ; tKnk <, Uv?^-3-^/^^l>y^ 
\ZiXx.X, %Mm2l(2lh)X*W&\.tz4-7x.~jV-2' , 2', 3, 6 
-7^7tRn-2H-l, 4 , -t^t°y> ? ^-3'-^^hyyKZ)aM^(0. 13g) 
£IBV\ ^ife^!l5(5c)^fB^^C^^^^(CHJS^^T^V^^tE^^(0. 06 
g)£#fc Q (2Z)-2—>77-3- (4-7^-^-3, 6- v%Rnfc°y>V-l (2H) 

Mp 235 *C (decomposition); 

IR (KBr) v 3435, 3325, 1646, 1583, 1369, 954, 747 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.62-2.76 (2H, m), 3.30-3.46 (2H, m), 3.77-3.86 

6 

(2H, m), 6.35 (1H, brs), 6.90 (2H, br), 7.09 (1H, d, J = 5.3 Hz), 7.10 (2H, br), 
7.25-7.51 (5H, m), 8.43 (1H, d, J = 5.3 Hz); 
MS (FAB) m/z: 351 [M+hT; 

Anal. Calcd for C H N SO -0.7 H O: C, 62.86; H, 5.39; N, 15.43; S, 8.87. Found: 

19 18 4 2 

C, 63.16; H, 5.04; N, 15.23; S, 8.45. 
[0191] mMM22) 3-T5y-4-^e/V*y^-4-^^y[2, 3-hWJ^-2-iJ 
>M?*1KK {Mmtt&m&^l -41) 

(22a) (2Z) - 2 - */T J - 3 - *E/Vfr}) > - 1 -4tV?9 - 2 - ^^^T5 K 

?vvjvT^\zftKX*n>i&ys*m\\ ^ifefd4(4a) ^Bm^titc^mtmm 
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Mp 156-160 t); 

IR (KBr) v 3374, 3255, 3165, 2177, 1605, 1540, 1119, 985, 884 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.26 (3H, s), 3.36-3.39 (4H, m), 3.64-3.67 (4H, 
m), 8.38 (1H, br), 9.06 (1H, br); 
MS (FAB) m/z: 212 [M+H] + ; 

Anal. Calcd for CH^SO: C, 51.16; H, 6.20; N, 19.89; S, 15.18. Found: C, 
51.15; H, 6.14; N, 19.73; S, 15.17. 

(22b) 4-^7V*y>-l-^-2-^h¥y-l, 2-v J fcKnt°yv?^-3-^/V 

*c)Vi&ys (Nucleosides and Nucleotides, 12, 1033-1046, (1993))£tJB 
V\ (2Z) -2-*yT/-3-t e ^yi?>-l-4^7 e ?-2-^>^*Tmz.iXz_X ( 

2z)-2-^Ty-3-^*y^-i-^/v^-2-^^T5K^v^r, mm 

fyi4(i4b) \^m^titc^mtmm^R^n^tc 0 Ej&m&m*b*mvB&*> 

'H NMR (DMSO-d g , 400MHz) 5 3.62-3.65 (4H, m), 3.69-3.71 (4H, m), 6.51 (1H, 
d, J = 7.8 Hz), 7.52 (1H, d, J = 7.8 Hz) 12.75 (1H, br). 

(22c) 3-T5/-4-^/^y^-4-^^y[2, 3-b]fc°y^-2-#^ 
4 - -l-y(jV-2- ^-yt^y -1,2- v^tKnt 0 !;^- 3 -jj/Utf—bD 

mzlr&x, mmm22 (22b) r«fUc4-^/v*y:/- i-^vv-2 -^^y- 

1, 2-> J tKnt <> yv?^-3-^/^-hyyV^fflV\ HJi«»J14(14c)lcfB*$n^ 
Mp 232-234 *C; 

IR (KBr) v 3427, 3377, 3170, 1670, 1579, 1501, 1373, 1112, 969 cm" 1 ; 

max ' 

'H NMR (DMSO-d g , 400MHz) 8 2.90-3.15 (4H, m), 3.84-3.86 (4H, m), 6.95 (2H, 
br), 7.05 (1H, d, J = 5.3 Hz), 7.13 (2H, br), 8.46 (1H, d, J = 5.3 Hz); 
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MS (FAB) m/z: 279 [M+H] + ; 

Anal. Calcd for C H N SO -0.3 H O: C, 50.80; H, 5.19; N, 19.75; S, 11.30. 

12 14 4 2 2 

Found: C, 50.95; H, 4.86; N, 19.72; S, 11.28. 
[0192] (H}&#|23) 3-T5:7-4-(cis-2 > 6-v ? ^/V^/V*ij^-4--r/V)^-acy[2 

, 3 -bj t°y 2 -ij/v^^h* (m^ib&mm^i - 42) 

(2Z)-2-^Ty-3-^h^v'^-2-^^T5K(340mg ) 2. Ommol)£ 
cis-2, 6-v ? ^;V^V*y^(288mg, 2. 5mmol)£^/-/i.(3mL) {Cjg-^L 

/V(262mg, 2. 2mmol)^Px./c 0 SJS^^^?a-eil^^*#^, lOOT^T 
mL)t2-^nnT-fehT^K(243mg, 2. 6mmol) ^Px.fc c gi&-CH#|tafll#L;fc: 

4- mm^^y^y-^/bV^^T^=30: 1 : 1) dWWMU lOOmgcD 

^rMb^(i6%)£#fc 0 

Mp 242-244 

IR (KBr) v 3441, 3326, 3172, 1650, 1584, 1502, 1373, 1082, 1010 cm"'; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.13 (6H, d, J = 6.3 Hz), 2.40-2.50 (2H, m), 3.24 

6 

(2H, brd, J = 11.3 Hz), 3.90-3.98 (2H, m), 6.92 (2H, br), 7.03 (1H, d, J = 5.1 Hz), 
7.16 (2H, br), 8.45 (1H, d, J = 5.1 Hz); 
MS (EI) m/z: 306 [M*], 202; 

Anal. Calcd for C H N SO : C, 54.88; H, 5.92; N, 18.29; S, 10.47. Found: C, 

14 18 4 2 

54.88; H, 5.99; N, 18.37; S, 10.43. 
[0193] (Hife#!j24) 3-T5/-4-^t^*!)>-4--|VV^/[2, 3-b]t°l)> ? >--2 

(24a) (2Z) -2—yr/-3-^^U^Jy-4-4/^^-2-^^T^ 
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Mp 157-160 (decomposition); 

IR (KBr) v 3346, 3285, 3180, 2183, 1534, 953, 865 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.26 (3H, s), 2.72-2.74 (4H, m), 3.58-3.61 (4H, 
m), 8.43 (1H, br), 9.11 (1H, br); 
MS (FAB) m/z: 228 [M+H] + ; 

Anal. Calcd for C H N S -0.1 H O: C, 47.17; H, 5.81; N, 18.34; S, 27.98. Found: 

9 13 3 2 2 

C, 47.27; H, 5.82; N, 18.62; S, 27.84. 

(24b) 4-^-^/^1)^-4-^-2-^^-1, 2— ^tKPf!;^>-3- 

(2Z)-2— >-7V-3- {i?^;VT*;)7'?-2-^^T^nz.ft7LX s 
M24 (24a) ~&S$&Ut (2Z) - 2-VT J-3-^"*^:)\<i&ys-4-4)VZ?5> - 2- 

^>3-*T^(250m g )zm\ mmmi (i^^mm^titc^mtmm^^n 

fcV\ ^IS^^OaM^(l57mg)^#fc 0 

'H NMR (DMSO-d , 400MHz) 6 2.74-2.77 (4H, m), 3.84-3.87 (4H, m), 6.49 (1H, 
d, J = 7.4 Hz), 7.48 (1H, brd, J = 7.4 Hz), 12.73 (1H, br). 

(24c) 3-T5y-4-^^-/^y>-4--r/V^y[2, 3-b]k°U> 5 ^-2-^ 

MMM24 (24b) -c$S13t Lfc4 - ^t^/MKy ^-4-4^-2- =j-?f*y -1,2- 
v?tKnt°y vV- 3-^JjV^hV^(DU±^ (157mg) £N, N-vW/VtJv^ 
T^K(2mL)«ft?U 8N^mt-rW^m^(0. 2tnL)b2-9vmT±hT$.V 
(74mg, 0. 8mmol)^D^fc 0 ^U^mmmWLtKDh, RltM^^ (2mL 

*#fc 0 (2Z) -2-i/Ty-3-^^/V^y^-4--f/V^-2-^5 1 ^-T5:K 
Mp 255-258 <C; 

IR (KBr) v 3439, 3322, 3166, 1656, 1582, 1502, 1374, 1344, 935 cm" 1 ; 

max 
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! H NMR (DMSO-d , 400MHz) 8 2.50-3.60 (8H, m), 6.93 (2H, br), 7.04 (1H, d, J = 
5.3 Hz), 7.10 (2H, br), 8.43 (1H, d, J = 5.3 Hz); 
MS (EI) m/z: 294 [M*], 202; 

Anal. Calcd for C H N S O: C, 48.96; H, 4.79; N, 19.03; S, 21.78. Found: C, 

12 14 4 2 

48.90; H, 4.70; N, 19.04; S, 21.73. 
[0194] mMM25) 3-T^y-4-T1?s<>-l-J/]s?-^J[2, 3-b]fc°y v>>-2-# 
/Mtfdrl^K Mmtt& W-^-l - 39) 

(25a) (2Z)-3-Tif/^-l-^-2-^Tyy^-2-^^T5K 
Mp 158-161 °C\ 

IR (KBr) v 3405, 3292, 3184, 2192, 1607, 1517, 1009, 870 cm" 1 ; 

max 

'H NMR (CDC, 400MHz) 5 1.61-1.70 (4H, m), 1.87-1.95 (4H, m), 2.74 (3H, s), 
3.70-3.73 (4H, m), 6.69 (2H, br); 
MS (EI) m/z: 223 [Ml, 190; 

Anal. Calcd for C H N S: C, 59.16; H, 7.67; N, 18.81; S, 14.36. Found: C, 59.10; 

11 17 3 ' 

H, 7.72; N, 18.67; S, 14.07. 

(25b) 4-T-if/N°y-l-^-2-^^y-l, 2-i/fcKnt°yi/^-3-^/^ 

(2Z) -2—X7V-3- &*^AsT%A79-Z-^stt?%Y\z/X7LX^ Hit 
^!l25(25a)-e^L/c(2Z)-3-T-if/^-l-^-2-i/Ty^-2-^^ 

Mmt&y>><Dm±f&yo(o. 38 g )£#/c 0 

'H NMR (DMSO-d , 400MHz) 8 1.49-1.54 (4H, m), 1.73-1.80 (4H, m), 3.75-3.78 

6 

(4H, m), 6.39 (1H, d, J = 7.8 Hz), 7.37 (1H, dd, J = 6.0, 7.8 Hz), 12.46 (1H, br). 
(25c) 3-T5y-4-Tif/N°>-l-^^y[2, 3-b]t°})i/y-2-%/l<tf* 

4- W-f^T^J) 2-i?\&u\f})i?ls-3-%/l>7$~hV/l' 
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iC<ftx.~C, «^!|25(25b)-t^atUc4-Tif/^-l-^V-2-^dry-l, 2 
-^tKDt^^-S-^V^MJ/KDa^^CO. 38g)£fflV\ Hife#l5(5c) 

imM£ftttmkmmfcfcfoZftto\ mmit&mo. 39 g £#fco (2z)-3-r 

if/NV - 1 - 2 - *yTJ-?9 - 2 - ^^^-T5K^^©J|K^7 1 % c 
Mp 219-221 t:; 

IR (KBr) v 3436, 3298, 3131, 1673, 1582, 1371, 930 cm"'; 

max 

'H NMR (DMSO-d , 400MHz) § 1.65-1.78 (8H, m), 3.25-3.28 (4H, m), 7.04 (4H, 

6 

br), 7.05 (1H, d, J = 5.4 Hz), 8.38 (1H, d, J = 5.4 Hz); 
MS (EI) m/z: 290 [M*], 202. 
[0195] WJ26) 3-T*;-4-Ty*j)y-l-4;^^;l2, 3-b]t°!J> ? ^-2-* 
^^^m^it^m^l -40) 

(26a) (2Z) - 3 - TV*iJy -1-^-2- - 2 - ^^T^K 
4V7*^}VTVs^R^X^y°5>^Vys(Vs*m\ ^^!J5 (5a) \Z.WM£fvk- 

Mp 149-150 V; 

IR (KBr) v 3340, 3276, 3164, 2176, 1631, 1558, 848 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.45-1.52 (6H, m), 1.72-1.75 (4H, m), 2.34 (3H, 

6 

s), 3.55-3.58 (4H, m), 8.30 (1H, br), 8.92 (1H, br); 
MS (FAB) m/z: 238 [M+tff ; 

Anal. Calcd for C H N S-0.06 H O: C, 60.45; H, 8.08; N, 17.62; S, 13.45. Found: 

12 19 3 2 

C, 60.43; H, 7.93; N, 17.67; S, 13.58. 

(26b) 4-Ty^y-l-4^-2-^^y-l, 2-^fcKnfc°y>V-3-;*;/VzK 

(2Z) -2— X7V-3- V*?-;vt^;)7°? -2-x.y=3-JrT*Y\z.ftz_X, MM 
#J26 (26a) T^JsLfc (2Z) - 3 - TV*t»- 1 2 - */7/v*9 - 2 - x-ls 1 ? 

*tsk(o. 39 g )^v\ mmmi{ih)\zMm^fit^mmm^Em^ff^\ 

ifS^©t»(0. 35g)£#/c 0 

'H NMR (DMSO-d , 400MHz) 5 1.44-1.57 (6H, m), 1.71-1.74 (4H, m), 3.80-3.83 
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(4H, m), 6.38 (1H, d, J = 7.7 Hz), 7.35-8.38 (1H, m), 12.48 (1H, br). 

(26c) 3-T^-4-Ty^y-l-4^f-^y[2, 3-b]t°!)^-2-^V^ 

-^fcKPt^^-S-^/VTK-hU/KDlE^jc^lCO. 35g)£fflV\ »J5(5c) 

\mm^t^mtmm\z.Km^ff^\nm\L^mo. 36 g &#fc 0 (2z)-3-r 

Mp 222-224 TC; 

IR (KBr) v 3440, 3300, 3132, 1667, 1579, 1499, 1372, 990 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.60-1.75 (10H, m), 3.34-3.36 (4H, m), 7.03 (2H, 

6 

br), 7.04 (2H, br), 7.08 (1H, d, J = 5.4 Hz), 8.35 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 305 [M+H] + ; 

Anal. Calcd for C H N SO: C, 58.84; H, 6.65; N, 18.30; S, 10.47. Found: C, 

15 20 4 

58.84; H, 6.53; N, 18.30; S, 10.37. 
[0196] (HiS#|27) 3-T5/-4-(3, 4-i/tKwydryy^-2(iH)--r/v)^y[2 
, 3 -b] t°y vV- 2 (mmt^^l - 35) 
(27a) (2Z)-2-^Ty-3-(3, 4-v ? tKWy5r/yy-2(lH) — T/V)^- 
2-^^T^K 

W73-/VTVs\?L\Xz.Xl, 2, 3, 4-xh7^Kn^y3r/y^£fflV\ »J5( 

5a) \mmzthtzi3mbmmz-5Lfoz'Kfo\ mmt^m^m^ &mz% 0 

IR (KBr) v 3284, 3167, 2186, 1609, 1538, 878, 752 cm" 1 ; 

max 

X H NMR (DMSO-d , 400MHz) 8 2.38 (3H, s), 2.95 (2H, t, J = 5.8 Hz), 3.62 (2H, t, 

6 

J = 5.8 Hz), 4.54 (2H, s), 7.10-7.21 (4H, m), 8.32 (1H, br) 8.98 (1H, br); 
MS (EI) m/z: 257 [Ml, 224. 

(27b) 4-(3, 4-v ; tKc-l'y^r7!)^-2(lH)-^/V)-2-^^y-l ) 2-v 5 
tKnt 0 Di^-3-#/v^r-y;v 
(2Z) -2—>T/-3- (^^T5/)y>-2-^f-^-T5K{^^-C, MM 
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#j27(27aK*$^iLfc(2Z)-2-$/T/-3-(3, 4— ^tKn^y^yj;^-2(lH) 
— f/V) (470mg) \ HJfe^Jl (lb) tiEfc£tWc^?!fe 

'H NMR (DMSO-d , 400MHz) 5 3.00 (2H, t, J = 5.9 Hz), 3.88 (2H, t, J = 5.9 Hz), 

6 

4.76 (2H, s), 6.58 (1H, d, J = 7.4 Hz), 7.22-7.25 (4H, m), 7.51-7.54 (1H, m) 12.72 
(1H, br). 

(27c) 3-T5/-4-(3, 4-v ? tKWy^yy^-2(lH)— |7W)^/[2, 3-b 

4- (-fy^vKT^/) - 2-^tKdt°y> ? ^-3-^V^MJ7V 
Hlfe^27(27b)T?5!t3gLfc4-(3, 4-v ? tHWydeyy^-2(lH) -- T 
/V) - 2-v ? tKnt°yv?^-3-^^hy7KDfi^tl(l75m 

mg)r#fc„ (2Z)-2— >Ty-3-(3, 4-^tKn^ydr/y^-2(lH) -^v)y" 

^-2-^^T5K^OJlX^12% 

Mp 244-245 <C; 

IR (KBr) v 3395, 3325, 3144, 1659, 1585, 1502, 1378, 739 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 2.94-3.10 (2H, m), 3.33-3.50 (2H, m), 4.28 (2H, 

6 

brs), 6.85 (2H, br), 7.08 (1H, d, J = 5.5 Hz), 7.09 (2H, br), 7.17-7.19 (4H, m), 8.44 
(1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 325 [M+H] + ; 

Anal. Calcd for C H N SO: C, 62.94; H, 4.97; N, 17.27; S, 9.88. Found: C, 62.69; 

17 16 4 ' 

H, 5.24; N, 17.21; S, 9.85. 
[0197] (Hife#!|28) 3-T5y-4-(trans-/N°-/^Kn^ydry!;^-2-^)^y[2 
, 3-b] t°y 2 - tf^aJWrlKK {M*tt&®%t*k\ - 36) 
(28a) (2Z) -2— >Ty-3- (trans-/*— ^Y^y^^)>~2~^)V)-7^- 
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Mp 142-147 tJ; 

IR (KBr) v 3375, 3277, 3163, 2184, 1606, 1537, 872 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 0.88-1.72 (12H, m), 2.27 (3H, s), 2.71-2.77 (1H, 

6 

m), 3.04-3.11 (1H, m), 3.49-3.51 (1H, m), 3.64-3.68 (1H, m), 8.15 (1H, br), 8.87 
(1H, br); 

MS (FAB) rn/z: 264 [M+H] + ; 

Anal. Calcd for C HNS: C, 63.84; H, 8.04; N, 15.95; S, 12.17. Found: C, 63.92; 

14 21 3 

H, 7.98; N, 15.93; S, 11.91. 

(28b) 4- (trans-/*— WKn^y^yy^-2-^) -2-^h^y- 1, 2-v 5 
tKnt°y >V- 3 -%;vtf=-\y;l> 

(2Z)-2-v/7V-3- &*^A'T^/)zr9-2-&3-j!rT%YK.ftz.X, MM 
M28 (28a)-eMitL/c(2Z) - 2— f 7V-3 - (trans-^-WHWy^/y^- 
2 - JA") ^y^lrTVr (21 Omg) £JB I \ H 1600 1 ( lb) fBH £*Lfc* 
^IIIS^JS^T&V \ ^l&fb^O&^J&fe (153mg) %mtc 0 
'H NMR (DMSO-d , 400MHz) 5 0.91-1.74 (12H, m), 2.75-2.81 (1H, m), 

6 

3.09-3.15 (1H, m), 3.94-4.00 (1H, m), 4.10-4.17 (1H, m), 6.48 (1H, d, J = 7.4 Hz), 
7.39-7.43 (1H, m), 12.56 (1H, br). 

(28c) 3 - 7*5/ -4- (trans y^u^y^/])^-2-4^)^^/L2, 3- 
b] t°y 2 -tDVif^^Y 

fcftfc-C, HJS^J28(28b)-e5J3tLfc4- (trans-/W^Kn^ydryy^-2--r 
7V) - 2 - ^^y -1,2- i?tKa t°y ^ - 3 - #>M?~ r ^©fe^ife (1 53m 
g)£ffiv\ !«j5(5c) ^cfB«$t^/c^^:ll1i^cSiS^f^v^, gSiEte^&Ul 
5mg)£#fc 0 (2Z)-2-'>Ty-3- (trans-^ 1 ?— 
y^-2-^V^T5K^^(7)Jt2^44% 0 
Mp 285-288 "C; 

IR (KBr) v 3406, 3323, 3143, 1656, 1584, 1502, 1377, 951 cm" 1 ; 

max 

"H NMR (DMSO-d , 400MHz) 5 0.92-1.76 (12H, m), 2.34-2.45 (1H, m), 
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2.66-2.79 (1H, m), 3.14-3.22 (1H, m), 3.30-3.38 (1H, m), 6.92 (2H, br), 7.01 (1H, 
d, J = 5.1 Hz), 7.10 (2H, br), 8.42 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 331 [M+H] + ; 

Anal. Calcd for C H N SO: C, 61.79; H, 6.71; N, 16.95; S, 9.70. Found: C, 61.63; 

17 22 4 

H, 6.71; N, 16.94; S, 9.74. 

[0198] (Hife#|29) 3-T^y-4-(cis-/^-/^KWy^yyy-2--r/v)^aiy[2, 3 
-b] t°y vV- 2-#^#3mkk M&fc&to&m - 36) 

(29a) (2Z) -2—>7V-3- (cis-^-/^Kn^y3vy^-2-^/V) 3/^-2 
-ry^/VT5^^ftx.Tcis-/-?-/N^Knxrydryy^ffiv\ Hiif!]5(5a) KfE 
Mp 173-175 *C; 

IR (KBr) v 3444, 3250, 3160, 2188, 1603, 1542, 867 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 1.23-1.95 (12H, m), 2.27 (3H, s), 3.12-3.25 (2H, 

6 

m), 3.41-3.54 (2H, m), 8.12 (1H, br), 8.85 (1H, br); 
MS (FAB) m/z: 264 [M+H] + ; 

Anal. Calcd for C H N S: C, 63.84; H, 8.04; N, 15.95; S, 12.17. Found: C, 63.53; 

14 21 3 

H, 8.10; N, 15.67; S, 12.32. 

(29b) 4-(cis-/N°— WKn^y^yy^-2-^/w) -2-^-3^-1, 2-^fcK 
n try - 3 - jjjVtf—YVfr 

(2Z) -2-2/7V-3- &*^;VT^)79-2-^*?*T%Y\z.ft7LX. MM 
#129 (29a) "ZWSLLtt (2Z) - 2 - */T S ~ 3 - (cis /M^W y3Vy^- 2 - 
>f» -79-2.- ^^TSK (490mg) V \ Hifeflsj 1 ( lb) fciEfcStbfc^S:* 

nfiifcsissr^v \ mnY^m^^m (37o mg ) &#fc 0 

'H NMR (DMSO-d , 400MHz) 6 1.22-1.95 (12H, m), 3.10-3.43 (2H, m), 

6 

3.78-3.94 (2H, m), 6.47 (1H, d, J = 7.4 Hz), 7.40 (1H, d, J = 7.4 Hz), 12.40 (1H, 
br). 

(29c) 3-T5y-4-(cis-/^-WKn^ydryy^-2-^)^y[2, 3-b] 
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fc°y^-2-;M^rlKK 

»#|29(29b)T»t^Uc4- (cis-^w^Kn^ydr/IJ;/^-^ 
) -2-^*y-l, 2-^tKnt o yv?y-3-^/^-h^(Dte^(370mg) 

m g )^r#fc 0 (2Z) -2-^ry-3- (cis-/N— /^KD^y^-yy^-2--r/v)^ 

Mp 224-226 "C; 

IR (KBr) v 3443, 3323, 3179, 1646, 1582, 1503, 1370, 957 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 1.20-2.25 (12H, m), 2.92-3.46 (4H, m), 6.93 (2H, 

6 

br), 7.03 (1H, d, J = 5.1 Hz), 7.08 (2H, br), 8.40 (1H, d, J = 5.1 Hz); 
MS (EI) m/z: 330 [M*], 285; 

Anal. Calcd for C H N SO0.1H O: C, 61.46; H, 6.73; N, 16.86; S, 9.65. Found: 

17 22 4 2 

C, 61.37; H, 6.76; N, 16.80; S, 9.68. 
[0199] mJM&teO) 3-T5/-4-(l, 4-^f-if^-4-^/V)^/[2, 3-b]t°y 
2-#/l^rlK K {frmt&m^l -43) 
(30a) (2Z)-2-i/X/-3-(l, 4-^^/^-4-^)^-2-31^ 

4^^A'TKl'<Dftt>WZ.*tt;Vft})l/%m^X, HJS#ij5(5a) KWM&ftfcJj 
Mp 151-156 "C; 

IR (KBr) v 3348, 3285, 3174, 2184, 1632, 1518, 1417, 1127, 1075, 878, 814 cm -1 

max 

> 

'H NMR(DMSOd , 400 MHz) 5 1.86-1.92 (2H, m), 2.31 (3H, s), 3.57 (2H, t, J = 

6 

5.5 Hz), 3.62 (2H, t, J = 5.5 Hz), 3.66 (2H, t, J = 5.5 Hz), 3.77 (2H, t, J = 5.5 Hz), 
8.29 (1H, brs), 8.94 (1H, brs); 

HRMS m/z calcd for C H ON S 226.1014, found 226.1019; 

10 16 3 
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MS (FAB) m/z: 226 [M+H]\ 209, 192, 165, 65, 51. 

(30b) 4-(l, 4-^1H?^V-4-^/V) -2-^3^-1, 2-v?fcRnt 0 IJv? 

(2Z) -2-^77-3- Uyy'7-jVT^;)-7P-2-^l/?'*T*Y\Z.ftx_X, M 
iS#j30(30a)l:^tUc(2Z) -2-5/T/-3- (1, 4-^^y<y-4-4^) 
■f^-2-^^TKY^m\\ HiSfij5(5b) ^E^tlfc^iN^M^tT 

Mp 228~233°C (decomposition); 

1R (KBr) v 3119, 2952, 2210, 1625, 1520, 1252, 1117, 928, 780 cm" 1 ; 

max 

] H NMR(DMSOd , 400 MHz) 5 1.89-1.94 (2H, m), 3.67 (2H, t, J = 5.5 Hz), 

6 

3.77-3.79 (2H, m), 3.33-3.37 (4H, m), 6.44 (1H, d, J = 7.8 Hz), 7.42 (1H, d, J = 
7.8 Hz), 12.59 (1H, brs); 

HRMS m/z calcd for C H ON S 235.0779, found 235.0790; 

11 13 3 

MS (EI) m/z: 235 Qvf|, 204, 190, 177, 164, 150, 136, 108, 76, 70, 41. 

(30c) 3-75/-4-(l, 4-;tdMH?/-^-4-^/V)^/[2, 3~b]t°Vi/>- 

4- w-f'f-fvr^A 2-v J tKnt°yv ? y-3-^/^^hy/v 

HM30(30b)"e$i5tLfc4-(l, 4-^f-if/^-4-^)-2- 
f-^y-l, 2-> ? tK^t 0 ^J^-3-^y^fc^Uy^^v^, Hi£#j5(5c) KfBite 

Mp 175-176 V; 

IR (KBr) v 3445, 3301, 3141, 1671, 1585, 1497, 1370, 1153, 1060, 940 cm" 1 ; 

max 

■H NMR(DMSO-d , 400 MHz) 5 1.99-2.05 (2H, m), 3.30-3.34 (4H, m), 3.78-3.84 

6 

(4H, m), 7.05 (2H, brs), 7.08-7.10 (3H, m), 8.41 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H O N S 293.1073, found 293.1067; 

13 17 2 ■! 

MS (FAB) m/z: 293 [M+H] + , 276, 237, 183, 165, 120, 65; 
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Anal. Calcd for C H NO S-0.28H O: C, 52.50; H, 5.61; N, 18.84; S, 10.78. 

13 16 4 2 2 

Found: C, 52.32; H, 5.41; N, 19.03, S, 10.77. 
[0200] (mMM31) 3-T^/-4-(4-7^/Vt°-<y^-l— f/V)^/[2, 3-b]t° 
U - 2 - #;V#'drlKK (#J^b£*fi-5§- 1 - 26) 

Ola) (2Z)-2-iyTy-3-(4-73:-^t°-<!J^-l-^)^-2-^ 
^yy^^T^(D^t>mz.A~y^.=.;V\i 0 ^yyly^m\^X, g«j5(5a) (CfBft 

Mp 171-172 *C; 

IR (KBr) v 3389, 3263, 3162, 2185, 1599, 1535, 1364, 1232, 980, 855, 764, 701 

max 

cm '; 

'H NMR(DMSO-d , 400 MHz) 5 1.69-1.86 (4H, m), 2.33 (3H, s), 2.83-2.91 (1H, 

6 

m), 3.22 (2H, t, J = 12.1 Hz), 3.76 (2H, d, J = 12.1 Hz), 7.19-7.83 (5H, m), 8.28 
(1H, brs), 8.98 (1H, brs); 

HRMS m/z calcd for C H N S 286.1378, found 286.1372; 

16 20 3 

MS (FAB) m/z: 286 [M+H]\ 252, 227, 186, 80, 56, 41; 

Anal. Calcd for C H N S: C, 67.33; H, 6.71; N, 14.72; S, 11.23. Found: C, 67.10; 

16 19 3 

H, 6.75; N, 14.65, S, 11.17. 

(31b) (2Z) -2— >7V-N-[(1E) - (^^^7)^^-3- (4-7i 

MMffl3 1 (31a) X-mtl-tc (2Z) - 2 - *S7 S - 3 - (4 - 7:* - 1 - 
^V)^-2-3iy^T5:K(373mg, 1. 3mmol)£N, N-SW/WJJvKkTSK 
*?**J-)V7t9— /V(312mg, 2. 6mmol)£^y-/V(l2mL) \?3&&\AStiM 

Mp 151-152 *€; 

IR (KBr) v 2920, 2182, 1614, 1520, 1333, 1289, 1191, 975, 767, 704 cm"'; 

max 
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'H NMR(DMSO-d , 500 MHz) 5 1.79-1.91 (4H, m), 2.55 (3H, s), 2.94-3.00 (1H, 
m), 3.02 (3H, s) 3.18 (3H, s), 3.30-3.36 (2H, m), 3.93 (2H, d, J = 13.7 Hz), 
7.20-7.83 (5H, m), 8.55 (1H, s); 

HRMS m/z calcd for C H N S 341.1800, found 341.1797; 

19 25 4 

MS (FAB) m/z: 341 [M+H]\ 273, 246, 200, 165, 63; 

Anal. Calcd for C ( H N S- 0.26H O: C, 66.11; H, 7.16; N, 16.23; S, 9.29. Found: 
C, 66.15; H, 6.97; N, 16.14, S, 8.99. 

(31c) 3-T$y-4-(4-7i=/Vt°^v J ^-l-^)^/[2 ) 3-b]t°!)vV 
-2-#/I^?drf-5K 

^ife^!)3l(31b)T^^Lfe(2Z)-2-^Ty-N-[(lE)-(v ? ^/VT^y)^ 
V^] - 3 - (4 - 7^-/Vt°-<y Vis -I- 4>V) -??-2- 3i>-^T^K (299mg, 0 
. 88mmol) GDN, N-i^^iJvVAT^K(l. 8mL) ^^80^^X1 5#RBfli# 
L/c 0 £j£&^££i&K:?&*PUfc&, 8N*H^b^W<>i»7k^(0. 37mL)£2 
-^nnTi?r-T5K(99mg, 1. lmmol)^^ M^ttl^FIWt 
, TKi^^^^P^fCo *rffiLfc@fls:&»StU 310mg©^fe^^(JlZ*58 

Mp 226-233 *C; 

IR (KBr) v 3445, 3315, 3130, 1647, 1580, 1501, 1371, 1229, 1052, 959, 701 cm"' 

max 

i 

'H NMR(DMSO-d , 500 MHz) 8 1.90 (2H, d, J = 11.7 Hz), 2.03 (2H, q, J = 11.7 

6 

Hz), 2.70 (1H, t, J = 11.7 Hz), 2.82-2.91 (2H, m), 3.45 (2H, d, J = 11.7 Hz), 7.02 
(2H, brs), 7.07 (1H, d, J = 5.4 Hz), 7.10 (2H, brs), 7.22 (1H, t, J = 7.3 Hz), 7.33 
(2H, t, J = 7.3 Hz), 7.38 (2H, d, J = 7.3 Hz), 8.46 (1H, d, J = 5.4 Hz); 
HRMS m/z calcd for C H ON S 352.1358, found 352.1358; 

19 20 4 

MS (FAB) m/z: 353 [M+H]\ 273, 246, 200, 165, 63. 

[0201] 3-T$/-4-(i-^-dry^^ey*y>--4-^)^7[2, 3-b] 

t°y Vis - 2 - #/i^r-y-5 K Wmfc&Qo&^l - 45) 
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^W24(24c)-eM^tL/c3-T^/-4- (^^y^y^- 4 _. f,v)^/[2, 3 
-b]fcT^-2-#7l^lKK(73rng, 0. 25mmol)£^/-/W^#PU®3? 
*^hy->A(59mg, 0. 28mmol)©7K^(lmL)^Dx.fc 0 ^fi-e-B^jf^ 

-X/V-egfc^L78mg (M92%) ©S?KMtl^£#fc 0 
Mp 165-172 ^; 

IR (KBr) v 3431, 3323, 3183, 1649, 1589, 1500, 1375, 1057, 933 cm" 1 ; 

max * 

'H NMR(DMSO-d , 500 MHz) 5 2.95-3.04 (2H, m), 3.21-3.32 (4H, m), 3.52-3.57 
(2H, m), 6.99 (2H, brs), 7.15 (3H, brs), 8.48 (1H, d, J = 5.4 Hz); 
HRMS m/z calcd for C H O N S 310.0558, found 310.0555; 

12 14 2 4 2 ' 

MS (EI) m/z: 310 [M*], 278, 261, 244, 230, 202, 189, 176, 148, 122, 101, 76. 
[0202] (^Jfe0»j33) 3-7-^-4- (1, 4-^Ti?/^-4— f7V)^V[2, 3-b]t°y>? 
^-2-^#drf-^K(^^^I#^-l-46) 

(33a) (2Z) -2— X7V-3- (1, 4-^^0-4-^)^-2-^^ 

jyy^/VTV^CDlXm^^jr^^rsti. Org. Chem. , 25, 1953-19 
56(l960))£ffllvC, »i5(5a) (-fE^tL^^(Wl#(^J^^^^ ; fT^V^, & 

Mp 138-142 T^; 

IR (KBr) v 3438, 23284, 3173, 1597, 1533, 1409, 1251, 867, 569 cm" 1 ; 

max ' 

■H NMR(DMSO-d g , 400 MHz) 8 1.95-2.01 (2H, m), 2.33 (3H, s), 2.67 (2H, t, J = 
5.9 Hz), 2.94 (2H, t, J = 5.5 Hz), 3.65 (2H, t, J = 5.9 Hz), 3.70 (2H, t, J = 5.5 Hz), 
8.46 (1H, brs), 9.07 (1H, brs); 

HRMS m/z calcd for C HNS 241.0707, found 241.0707; 

10 15 3 2 

MS (EI) m/z: 241 [Ml, 208, 182, 142, 135, 121, 96, 68, 59, 43; 
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Anal. Calcd for C H N S : C, 49.76; H, 6.26; N, 17.41; S, 26.57. Found: C, 49.47; 

10 15 3 2 

H, 6.32; N, 17.14, S, 26.48. 

(33b) 4-(l, 4-^Tl£/<y-4-J;V)-2-?-tty-l, 2— ^tKobTj;^ 

(2Z) -2-^T7-3- (^y^/VT^/)^-2-^^T5K^x:T, H 
«j33(33a)T^jtLfc(2Z)-2— iyTy-3- (1, 4-^71?VnV-4-^):/ 
*-2-3^;*-T$K£fflV\ ^ife^!|5(5b) (ClE^tlfc^i^iCHJS^T^ 

Mp 265-270 *£; 

IR (KBr) v 3115, 2949, 2207, 1625, 1524, 1256, 1136, 943, 788 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.96 (2H, quint, J = 5.5 Hz), 2.62 (2H, t, J = 5.9 

6 

Hz), 2.90 (2H, t, J = 5.9 Hz), 3.97 (2H, t, J = 5.9 Hz), 4.04 (2H, t, J = 5.9 Hz), 
6.42 (1H, d, J = 7.8 Hz), 7.37 (1H, d, J = 7.8 Hz), 12.48 (1H, brs); 
HRMS m/z calcd for C HNS 251.0551, found 251.0553; 

11 13 3 2 

MS (EI) m/z: 251 Qvf|, 236, 223, 204, 190, 177, 164, 150, 136, 108, 60; 
Anal. Calcd for C H N S : C, 52.56; H, 5.21; N, 16.72; S, 25.51. Found: C, 52.41; 
H, 5.37; N, 17.01, S, 25.62. 

(33c) 3-T5/-4-(l, 4-^7if/NV-4-^)^n/[2, 3-b]fc°>JvV-2 

4- (^yy^r^y) 2-^tKnt o y^-3-#yi^=hy^ 

fcftx.-C, HJfi«»j33(33b)-CSt5gtfc4- (1, 4-^Tif/^-4— f/V) -2-<? 

**y-i, 2-v?tKnt ,, yv?^-3-^/v^hy^fflv>, mi&ms (5c) \ztm& 

Mp 171-174 *C; 

IR (KBr) v 3416, 3302, 3171, 1645, 1582, 1498, 1367, 1259, 1125, 481 cm" 1 ; 

max 

! H NMR(DMSOd , 500 MHz) 5 1.94-1.99 (2H, m), 2.76 (2H, t, J = 5.9 Hz), 2.98 
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(2H, t, J = 5.9 Hz), 3.29-3.32 (2H, m), 3.44-3.46 (2H, rn), 7.07 (2H, brs), 7.20 
(1H, d, J = 5.4 Hz), 7.41 (2H, brs), 8.46 (1H, d, J = 5.4 Hz); 
HRMS m/z calcd for C H ON S 308.0765, found 308.0767: 

13 16 4 2 ' 

MS (EI) m/z: 308 [Ml, 276, 244, 230, 202, 188, 176, 148, 122, 78, 45; 
Anal. Calcd for C^H^N^OS^O.eeH O: C, 48.75; H, 5.45; N, 17.49. Found: C, 
48.44; H, 5.38; N, 17.79. 
[0203] (HJfe#j34) 3-75y-4-(l-tf-*y-l, 4-^71f^V-4 — f/V)^/[2, 
3-b]t°yi/^-2-^yV^f-5K(^^^##l-47) 

V$hlZft£xmMm33(33c)T*m£L1t3-T$S-4- (1, 4-^7if^V-4- 

^)^/[ 2 , 3-b]t o y^-2-^/^^=3ri^5K^v^, mMM32\ztm$titc 

Mp 111-119 V; 

IR (KBr) v 3432, 3321, 1648, 1590, 1499, 1368, 1035 cm" 1 ; 

max * 

'H NMR(CDC1 3 , 500 MHz) 5 2.03-2.11 (1H, m), 2.59-2.67 (1H, m), 2.98-3.11 
(2H, m), 3.19-3.30 (2H, m), 3.36-3.54 (3H, m), 3.91-3.96 (1H, m), 5.30 (2H, brs), 
7.00 (1H, d, J = 4.9 Hz), 7.15 (2H, brs), 8.53 (1H, d, J = 4.9 Hz); 
HRMS m/z calcd for C H O N S 325.0793, found 325.0774; 

13 17 2 4 2 

MS (FAB) m/z: 325 [M+H]\ 273, 178, 165, 51; 

[0204] (^ifef!l35)3-7?y-4-(3-7^^t°-<y^-l-^)^-^y[2, 3-b]t°}) 
2 -#yW?3MKK (M&i - 25) 

(35a) {2Z)-2-i/T;-3-{3-7x.~;V\?^)^-\-j/V)-?$-2-^l/ 
^*75 K 

^yy^^r^(D^mz3-y^=.;v\f^J^m^x, ^»5(5a) \mm 
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Mp 159-162°C (decomposition); 

IR (KBr) v 3307, 3184, 2190, 1600, 1533, 1412, 1260, 978, 850, 703 cm" 1 ; 
*H NMR(DMSO-d g , 500 MHz) 8 1.65-1.94 (4H, m), 2.32 (3H, s), 2.85-2.91 (1H, 
m), 3.12-3.19 (2H, m), 3.63 (1H, d, J = 11.2 Hz), 3.74 (1H, d, J = 11.2 Hz), 
7.22-7.33 (5H, m), 8.30 (1H, brs), 8.99 (1H, brs); 
HRMS m/z calcd for C H N S 285.1299, found 285.1286; 

16 19 3 ' 

MS (EI) m/z: 285 [M*], 251, 226, 186, 160, 135, 109, 104, 91, 59; 

Anal. Calcd for C^H^NS: C, 67.33; H, 6.71; N, 14.72; S, 11.23. Found: C, 67.25; 

H, 6.81; N, 14.53, S, 11.04. 

(35b) 4- {Z-7^;Vt°^Jis-\-j,v) 2-v ; fcKnk°y 

(2z) -2-^ry-3- (4yy^r^/)y^-2-^^T^{zrtx.x, m 

(35a) "C^Lfc (2Z) - 2 - i/TJ - 3 - (3 - 7^~;V\£^) 1 ~4;U 
Mp 236-238^ (decomposition); 

IR (KBr) v 3118, 2939, 2208, 1622, 1515, 1449, 1309, 1251, 1164, 974, 758, 700 

max * 

cm 

'H NMR(DMSO-d , 500 MHz) 8 1.64-1.98 (4H, m), 2.84-2.90 (1H, m), 3.18-3.22 
(2H, m), 4.12-4.15 (2H, m), 6.55 (1H, d, J = 7.3 Hz), 7.22-7.86 (5H, m), 7.46 (1H, 
d, J = 7.3 Hz), 12.66 (1H, brs); 

HRMS m/z calcd for C H N S 296.1222, found 296.1196; 

17 18 3 

MS (FAB) m/z: 296 [M+H] + , 273, 242, 165, 65, 51; 

(35c) 3-T*J-A-{?,-7x.=.)^^yy^-\-4,V)^A2, 3-b]tf!J^ 

4- (-fyy^/vr^y) 2-v ? tKnt°yv ? ^-3-^/^-hyyv 

fcttX-T, ^3S^35(35b)-e^it-Lfc4- {Z-y^=.;V\i°^J>>-\-J;v) -2 
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Mp 267-269 V; 

IR (KBr) v 3444, 3328, 3173, 2932, 1643, 1578, 1500, 1370, 1247, 1053, 966, 

max 

700 cm" 1 ; 

'H NMR(DMSO-d , 500 MHz) 5 1.58-1.73 (1H, m), 1.86-2.02 (3H, m), 2.73-2.80 

6 

(2H, m), 3.09-3.16 (lH,m ), 3.38-3.41 (2H, m), 6.99 (2H, brs), 7.06 (1H, d, J = 5.1 
Hz), 7.12 (2H, brs), 7.20-7.33 (5H, m), 8.43 (1H, d, J = 5.1 Hz); 
HRMS m/z calcd for C H ON S 352.1358, found 352.1360; 

19 20 4 

MS (EI) m/z: 352 [M*], 334, 307, 274, 252, 233, 202, 176, 91, 77, 73; 

Anal. Calcd for C H N OS-0.34H O: C, 63.64; H, 5.81; N, 15.62; S, 8.94. Found: 

19 20 4 2 

C, 63.32; H, 5.57; N, 15.87, S, 8.69. 
[0205] 3-T^y-A-{3-\iY^y\f^yly-\-^;V)^A2, 3-b] 

(36a) (2Z) - 2 - i/T/ - 3 - (3 - fcKn^r -yy- 1 - 7*#-2- ^y 

^yy'^^rvy(Di^t>mz.3-\iYn^\f^jy^m^x, mmms (5a) Ktm. 

Mp 159-162°C (decomposition); 

IR (KBr) v 3287, 2939, 2184, 1601, 1539, 1407, 1261, 1071, 859 cm" 1 ; 

max 

] H NMR(DMSO-d , 400 MHz) 8 1.42-1.52 (2H, m), 1.74-1.86 (2H, m), 2.27 (3H, 

6 

s), 3.03 (1H, dd, J = 7.8, 13.3 Hz), 3.11-3.16 (1H, m), 3.44 (1H, dd, J = 3.4, 13.3 
Hz), 3.59-3.64 (1H, m), 5.01 (1H, d, J = 4.7 Hz), 8.14 (1H, brs), 8.91 (1H, brs); 
HRMS m/z calcd for C H ON S 226.1014, found 226.1024; 

10 16 3 

MS (FAB) m/z: 226 [M+H] + , 192, 171, 65; 
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Anal. CalcdforC H N s OS'0.04H O: C, 53.14; H, 6.72; N, 18.59; S, 14.19. 
Found: C, 53.00; H, 6.52; N, 18.47, S, 14.15. 

(36b) 4-(3-tKP^>t°^y^-l-^/V)-2-^dry-l, 2— ^fcKnfJj 
*?>-3-j}Jl<tf —by/Is 

(2z) -2-isr;-3- Myy?-^T^y)7?-2-^y?-*Tmzttz_x. m 

Mffl36 (36a) T'MieLfc (2Z) - 2— - 3 - (3 - fcKPdrM^y >>> - 1 - >f 
;v) - 2-3^rf-7$K£jflv \ HJfeflis (5b) (c|B«^tLfc^&<l:ll#[cSJS 

Mp 202-206 < C; 

IR (KBr) v 3119, 2945, 2208, 1625, 1522, 1251, 1173, 995, 962, 773 cm"'; 

max 

*H NMR(DMSO-d , 500 MHz) 5 1.46-1.53 (2H, m), 1.79-1.88 (2H, m), 3.29 (1H, 
dd, J = 7.8, 13.2 Hz), 3.39-3.44 (1H, m), 3.60-3.71 (2H, m), 3.80 (1H, dd, J = 3.4, 
13.2 Hz), 6.48 (1H, d, J = 7.8 Hz), 7.44 (1H, d, J = 7.8 Hz), 12.59 (1H, brs). 
(36c) 3-T5y-4-(3-tKn^>t°-<y^-l-^/V)^y[2, 3-b]t°U^ 

4- W-fT-si'T*;) 2-v J tKDt 0 y> ? ^-3-^/V7K=M;^ 

f-ft^T, HJ6^j36(36b)-C®!igLfc4- (3-fcKn^>fcV<!^-l->f>) -2 

-^*-*y-i, 2— ^tKn^y^- 3-#/i^~hy^£jgi\ »0>j5(5c){cta 

Mp 208-211 TC; 

IR (KBr) v 3325, 1633, 1594, 1501, 1374, 1243, 959 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 1.60-2.02 (4H, m), 3.16-3.96 (5H, m), 6.38 (2H, 
brs), 6.99 (1H, d, J = 5.1 Hz), 7.05 (2H, brs), 8.40 (1H, d, J = 5.1 Hz); 
HRMS m/z calcd for C H O N S 292.0994, found 292.1013; 

13 16 2 4 

MS (EI) m/z: 292 [M 4 ], 274, 256, 252, 218, 201, 176, 148, 128, 122, 43; 
Anal. Calcd for C H NO S-0.16H O: C, 52.89; H, 5.57; N, 18.98; S, 10.86. 

13 16 4 2 2 
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Found: C, 53.11; H, 5.55; N, 18.61, S, 10.86. 
[0206] (mifoM37) tert-^/V 4-[3-T5y-2-(TV^/^^)^n:y[2 > 3- 

(37a) tert-^/V 4-[(lZ) -3-T^y-2— >T/-l-^P-3-^^r 
y^ny- 1 - 1 -*/V2j?^'>7— h 

0% o 

J H NMR(DMSO-d , 400 MHz) 5 1.41 (9H, s), 2.27 (3H, s), 3.36-3.46 (8H, m), 
8.36 (1H, s), 9.06 (1H, s). 

(37b) tert-y^VV- 4- (3-^T/-2-^^y- 1, 2- 

(2z) -2-^ry-3- (^^T^y)^-2-^^r^K{cft:^r, Hife 

^J37(37a)-C^Lfctert-y^/V 4-[(lZ) -3-T?y-2— >7V- 1-^ 

*J1 (lb) (-fe«^i^fc^&^|WI#iCix^^T^V^ > fiUfa^^tTCo JR^69 

J H NMR(DMSO-d 400 MHz) 5 2.49 (9H, s), 3.44-3.49 (4H, m), 3.61-3.66 (4H, 
m), 6.45 (1H, d, J = 7.4 Hz), 6.49 (1H, d, J = 7.4 Hz). 

(37c) tert-y^vV 4-[3-T^-2- (T5/^^-/V)^y[2, 3-b]fc°y 
v^-4-^]/|fc°^yV- l-^V^>7"h 

4- (^y^/vr?/) -2-^^y-l, 2— i ^fcKnt°yv?>--3-#/V^b!;/Hc: 
ftx.T, ^ifef!)37(37b)-eM^L/ctert-y^/V 4- (3-^X7-2-^3^/- 

i, 2-v ; fcKDt°y^-4-^/^)t°^7^-l-*/^^^/7--h^fflv^, HiS#j 
l(lc)^E^i^fc^^[5l«(cM^S^ : ^T^v^, ^fe{k^^-a-jjjcL^„ »90% 

o 

Mp 198-203 "C; 

IR (KBr) v 3428, 3323, 3176, 2974, 1693, 1649, 1584, 1501, 1367, 1241, 1169, 
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1124, 976, 959, 825, 770 cm"'; 

'H NMR(DMSO-d 400 MHz) 5 1.42 (9H, s), 3.25(4H, s), 3.29 (4H, s), 6.95 (2H, 
br s), 7.03 (1H, d, J = 5.4 Hz), 7.12 (2H, br s), 8.45 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 378 [M+H] + ; 

Anal. Calcd for C H NO S-0.3H O: C.53.33; H.6.21; N.18.29; S.8.37. Found: 

1 7 23 5 3 2 

C53.14; H.5.86; N.18.06; S,8.41. 
C0207] mMM38) 3-T57-4-fc°-<7^-l-^^y[2, 3-b]t°y^-2-^7 

^ife^37(37c)T^igL/ctert-^7V 4-[3-T5/-2- (T^/^/V^/V) 
^/[2, 3-b]fc°y> ; ^-4--l'/V]t 0 ^i/^-l-^xK^5-h(326mg, 0. 
86mmol)£l, 4- v^fMlOmL) KSSiBU 4N^j^— v ? ^f-^(4mL)^|J 

z-2mmm.WLtc 0 mm^^m. %hfhtcn^mw^m^m,xmnt^m(3 

16mg, J&^100%)£#fc o 
Mp 270-280 "C; 

IR (KBr) v 3320, 3180, 2925, 2770, 2717, 1648, 1604, 1446, 1395, 1259, 1059, 

max * 7 

973, 906, 797, 556, 540, 516 cm" 1 ; 

'H NMR(DMSO-d 6 , 400 MHz) 8 3.58-4.28 (8H, br s), 7.125 (1H, d, J = 5.1 Hz), 
7.24 (2H, br s), 8.525 (1H, d, J = 5.1 Hz), 9.45 (2H, br s); 
MS (FAB) m/z: 278 [M+H] + ; 

Anal. Calcd for C H^NOS^HCl-H O: C.39.14; H,5.20; N, 19.02. Found: 
C.38.99; H.5.13; N.18.77. 
[0208] (£ffi,M39) 3-T^7-4-(4-y^t 0 -<7^>'-l-^)^y[2, 3-b]t°U 

(39a) (2Z) - 2 - i/T J - 3 - (4 - ^/VM°^y^ - 1 -j/V) - 2 - 
'H NMR(DMSO-d , 400 MHz) 8 2.18 (3H, s), 2.26 (3H, s), 2.38 (4H, m), 3.35 
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(4H, m), 8.29 (1H, br s), 8.99 (1H, br s). 

(39b) 3-T5:y-4-(4-^/Vt°-<7> J ^-l--f7V)^y[2 > 3-b]t°Vi/> 

HJ£#J39 (39a) "CW&Vt (2Z) - 2-S/7/-3- (4-^7Vt°-<7^- 1 ->T 
/W)^-2-^>^T5K(301mg, 1. 34mmol) £^5VVtfvKk75R^5Vl' 
T-fe^-yV(0. 53mL, 4. 01mmol)^^xy(5mL)l:i^LJnWT3^f B 1 

mW(S. 50mL)£;bQ£30#^M^Lfc o 4NmB~ *Jtt 

f->M(5mL)^Px., gi©pHl^3ggi^iiLfc 0 jg£4fc£»JET}8tffU 
#^n/caS^K-2-^nnT-fehT5K(126mg, 1. 35mmolh 8N7kBfcffc-?-HJ£ 
-M<$£?£(2. 5mL), v ? ^^/V*^T5K(5mL)^nx.3RtF^^#L/c 0 KJSiS^ 
4fijfc*(10mL)^n^ lji»®Ut 0 £/&Lfc@#£5i®U &fEffr&4fc (99m 
g, lfc^26%)£#fc 0 
Mp 260-263 "t; 

IR (KBr) v 3502, 3424, 3322, 3161, 2939, 2801, 1653, 1588, 1502, 1451, 1371, 

max 

1344, 1288, 1246, 1199, 973, 819, 737, 683, 625, 476 cm" 1 ; 

'H NMR(DMSOd , 400 MHz) 5 2.26 (3H, s), 2.40-2.72 (4H, br s), 2.85-3.22 (4H, 

6 

br s), 6.89 (2H, br s), 7.00 (1H, d, J = 5.5 Hz), 7.07 (2H, s), 8.41 (1H, d, J = 5.5 
Hz); 

MS (FAB) m/z: 291 [M+Hf; 

Anal. Calcd for C H N OS-0.3H O: C.52.61; H.5.98; N.23.60; S.10.80. Found: 

13 17 5 2 

C52.62; H.5.79; N.23.63; S.10.92. 
[0209] (HJfe^j40) 3-T?7-4-(4-^/Vt°^7> ? ^-l-^)^y[2, 3-b]t° 
Vi?>-2- K (mm b^#-^-3 - 3) 

(40a) (2Z) - 2 - i/TS - 3 - (4 - ^/V^^y V> - 1 79-2.- =^s^ 

yptV^T5y^cftxlTl-^^/^t 0 -^7v ? ^fflv^ % Hife#|4(4a) ^m^titc 
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J H NMR(DMSO-d , 400 MHz) 5 1.00 (3H, t, J = 7.0 Hz), 2.25 (3H, s), 2.36 (2H, 

6 

q, J = 7.0 Hz), 2.49 (4H, m), 3.36 (4H, m), 8.29 (1H, br s), 8.99 (1H, br s). 
(40b) 3-T5;y-4-(4-ai^t 0 ^^y-l-^/V)^aiy[2, 3-b]fc°JJvV 

Hlfe^j40(40a)-CS!i3tLfc(2Z) -2-vOV~3- (4-^/Hf«<9^-l- 
^/V)^-2-^^T5K(299mg, 1. 25mmol) ti^^/VaM/ATSK v7< 
^vW"fc*— /WO. 50mL, 3. 77mmol)^F^xy (5mL) [^liL, iBiliSitT, 

7k®Mfc-tM^7k^$K3. 50mL)^P^40^r H ^Pfi«L/Co IWSI, 
4Ni£|g?— v ? ^f-^«(2mL)^nx., M^pHffi^M^mgLfCo ig£#J 
^iETML,#^/c^®tl{^2-^nnT-fehT^K(118mg, 1. 27mmolh 
8N7k^b^hy!>A7K«(2. 5mL), v?^/V*/VAT5K(5mL)^nx.3^F H m 

^%(123mg, Ifc*32%)£#fc 0 
Mp 218-219 °C; 

IR (KBr) v 3425, 3316, 3173, 2968, 2821, 1644, 1581, 1503, 1448, 1375, 1346, 

max 

1243, 1136, 975, 826, 770, 735, 542, 478 cm" 1 ; 

*H NMR(DMSO-d , 400 MHz) § 1.04 (3H, t, J = 7.0 Hz), 2.415 (2H, q, J = 7.0 

6 

Hz), 2.46-3.24 (8H, br s), 6.89 (2H, s), 7.015 (1H, d, J = 5.5 Hz), 7.08 (2H, s), 
8.415 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 306 [M+H] + ; 

Anal. Calcd for C H N OS-0.5H O: C,53.48; H.6.41; N.22.27; S, 10.20. Found: 

14 19 5 2 

C53.54; H.6.05; N.22.17; S.10.27. 

[0210] (Hi&fiki) 3-T5y-4-(4--ryyotvvt°^7^-i-^/v)^y[2, 3- 

b]t°U> ? ^-2-^/V^f-5K(fiJ^^#^-3-5) 

(41a) (2Z) - 2 - -yTJ - 3 - (4 — fy^nkV^fc^^vV - 1 -s(/V) y*$-2- 
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'H NMR(DMSO-d , 400 MHz) 6 0.955 (6H, d, J = 6.7 Hz), 2.25 (3H, s), 2.36 (2H, 

6 

q, J = 7.0 Hz), 2.48 (4H, m), 2.65 (1H, m), 3.34 (4H, m), 8.25 (1H, br s), 8.94 (1H, 
br s). 

(41b) 3-T5:7-4-(4--ry7 0 PtVH: 0 ^> ? ^-l--r/^)^y[2, 3-b]fc°y 
i/y- 2 - jj;V7$%-y-*Y 
•$mm4i (41a)-C^-Lyc:(2Z) -2-^ry-3- (4-^yynt 0 ^t°^v?>- 

l--ryW)y^-2-^^T?K(299mg, 1. 18mmol) bV^^/VKT^y 
^JVT±9—/V{0. 47mL, 3. 56mmol)£M^:/(5mL) MllT 

•7^*^(3. 50mL)^n^40^»Bal^L/c o ^fiSrCM^ INTO (5 

htltz^m^Uf±Tmmhtc 0 mmmK, 2-ynnTi?b75K(153mg, 1. 64mm 
olh 8N*^fbW?A;^M(5mL), vo<5vV*/W>vT5K(l. 5mL)^n^3^ 

;V^-7-/V (4x3mL) ■Vffl$\Mlfcfc&Vo (l37mg, »28%) 
Mp 240-243 X; 

IR (KBr) v 3413, 3322, 3121, 2964, 2827, 1660, 1584, 1502, 1448, 1376, 1345, 

max 

1245, 1176, 1134, 982, 820, 766, 741, 646, 486 cm" 1 ; 

*H NMR(DMSOd , 400 MHz) 5 1.015 (6H, d, J = 6.3 Hz), 2.40-3.40 (9H, br s), 

6 

6.90 (2H, br s), 7.00 (1H, d, J = 5.5 Hz), 7.06 (2H, s), 8.40 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 319 [M+H] + ; 

Anal. Calcd for C H N OS-0.19H O: C.55.80; H.6.67; N.21.69; S.9.93. Found: 

15 21 5 2 

C55.82; H.6.53; N.21.63; S.10.06. 
[0211] mmm42) 3-T^J-4-{4-v^~)V¥^y?yy-\-y ) v)^*.J[2 i ?>-\>~\ 
fc°y - 2 - K (#J^frg^#-J§-3 - 9) 

(42a) (2Z) - 2 - v'TV - 3 - (4 - 7i=/Mf^7^ - 1 - iVl") 7*9-2.- 3Ly 
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'H NMR(DMSO-d , 400 MHz) 5 2.31 (3H, s), 3.27 (4H, m), 3.51 (4H, m), 6.78 

6 

(1H, t, J = 7.1 Hz), 6.92 (2H, d, J = 7.8 Hz), 7.21 (2H, m), 8.36 (1H, s), 9.05 (1H, 
s). 

(42b) 4-(4-7zc=. ^t°^7v ? ^-l--r/V)-2-^-^y-l, 2— S^tKntry 
vV-3-#/l^~hyA- 
(2Z)-2—>7V-3- &*^)VT%J)79-2.-^ttT%\:\zJ&^X, %M 

*H NMR(DMSO-d , 400 MHz) 8 3.31 (4H, m), 3.80 (4H, m), 6.535 (1H, d, J = 6.6 

6 

Hz), 6.79 (1H, t, J = 7.4 Hz), 6.93 (2H, d, J = 7.8 Hz), 7.14-7.25 (2H, m), 7.50 
(2H, dd, J = 6.9, 7.4 Hz). 

(42c) 3-T?y-4-(4-7rcn/Vt°^7v?^-i-^/v)^7[2 > 

4- (vW/KT5:/) 2-i/tFtit°yi/^-3-lJ;l'7$=-Y})Mz 
ftx.T\ HJfe0!l42(42b)"eiSlitLfc4- (4-y^=-)V\?^?^y-\-s{,v) -2- 

2-v ? tKnt°y^-3-^^hy/v^v\ mMMi(ic)iztm 

Mp 250-252 V,; 

IR (KBr) v 3438, 3318, 3176, 2832, 1645, 1596, 1579, 1447, 1377, 1343, 1238, 

max 

1136, 1135, 978, 914, 831, 762, 733, 693, 626, 484 cm" 1 ; 

'H NMR(DMSOd , 400 MHz) 8 2.89-3.71 (8H, br s), 6.70 (1H, t, J = 7.1 Hz), 

6 

6.93 (2H, s), 6.99 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 5.5 Hz), 7.10 (2H, s), 7.22 
(2H, dd, J = 7.4, 8.6 Hz), 8.44 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 353 [M+H] + ; 
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Anal. Calcd for C g H g N OS-0.26H O: C.60.37; H.5.49; N.19.56; S.8.95. Found: C, 
60.18; H.5.33; N,19.55; S.9.02. 
[0212] (M1&M43) 3-T^/-4-(4— <^v ; /H:^7v ; ^-l--f/V)^rcy[2 I 3-b] 
fc°y - 2 - #/Wtfdr IKK W mk&m^r^ ~ 6) 

(43a) (2Z) - 3- (4— Oi/;V\f-<y^~l-, - 2 — >T/:/^ - 2 - ^ 

zfuh°sVT^lzttz.Xl-' <yi?;vt°^7i/>$:m\ HMl4(4a) i£|Eift£tWc 
^r&i!^tcMJ^^rfi 1 ^V>. WMiki$mzmc 0 HX^33% 0 
*H NMR(DMSO-d , 400 MHz) 8 2.25 (3H, s), 2.44 (4H, m), 3.37 (4H, m), 3.50 
(2H, s), 7.22-7.34 (5H, m), 8.30 (1H, s), 8.98 (1H, s). 

(43b) 4 - (4 - ^ vVvf-^v^ - 4 --f/V) - 2 - ^ttv -1,2- v'fcKWy 
vV-3-#/l^-r-yyV 

(2z) -2-iyry-3 - (^^T^y)^-2-^>^T^K^ftx.r^ifef!i 

42 (42a)-e§^gUi(2Z) -3- (4-^vvW^7v?^- 1-^/V) -2— S/T 
?-2-^ls3-*T*Y*m\\ lift (lb) ^ffi^^c^fei^^^fT^ 

'H NMR(DMSO-d , 400 MHz) 5 2.49 (4H, m), 3.51 (2H, s), 3.61 (4H, m), 6.45 

(1H, d, J = 7.8 Hz), 7.20-7.34 (5H, m), 7.50 (1H, d, J = 7.4 Hz). 

(43c) 3-T5/-4-(4— <>'v : /Vt 0 ^7> ? ^-l—r/W)^7[2 ) 3-b]t°y^ 

^-2-#yV/tf3rlKK 

ttx.X, »f!l42(42b)T^5tL/c4- (4— <>^h°^y^-4-^;V) -2- 

^tf-*y-i, 2-v?fcK^t°yv?y-3-^;^^hy/^^fflv^ N mMMi (lc) KfSft 

Mp 241-242 t; 

IR (KBr) v 3435, 3398, 3322, 3128, 2828, 1656, 1585, 1503, 1452, 1373, 1348, 

max ' 

1250, 1232, 1132, 1061, 1009, 973, 826, 742, 699, 627, 551, 487 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 5 2.42-3.22 (8H, br s), 3.55 (1H, s), 6.89 (2H, s), 



WO 2005/100365 



167 



PCT/JP2005/007025 



7.02 (1H, d, J = 5.5 Hz), 7.07 (2H, s), 7.20-7.34 (5H, s), 8.415 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 367 [M+H] + ; 

Anal. Calcd for C H N OS: C.62.10; H.5.76; N, 19.06; S.8.73. Found: C.61.96; 

19 21 5 ' 

H.5.63; N.18.76; S.8.75. 
[0213] (Hife#|44) 3-T5/-4-(4-t°!;v^-2--r/Vt 0 ^7^y-l--r/V)^7 

[2, 3 - b] try ^ - 2 - iJA^^^Y (mmt&m^z - 69) 

(44a) (2Z) -2-*>7V-3- (4-t 0 yv^-2-^/Vt 0 ^7^-l-^)y^ 
-2-^>^T5:K 

7 P ntVVT^^ftx.Tl-t°yv^-2— <^^yiy>^m\\ Hi&0!J4(4a) ^ 
'H NMR(DMSO-d , 400 MHz) 5 2.31 (3H, s), 3.51 (4H, m), 3.83 (4H, m), 6.66 

6 

(1H, t, J = 4.7 Hz), 8.32 (1H, s), 6.92 (2H, d, J = 4.7 Hz), 9.03 (1H, s). 

(44b) 4-(4-t°yv^-2-^/Vt°^v ? >'-l--l'^)-2-^dry-l, 2- 

v/tKWy i?>-3- *yWJj?— MJ/V 

(2Z) -2-V-T/-3- (^^/VT^y)^-2-^^T^KiCftx.T, H3& 
^j44(44a)-CS!iiLfc(2Z) -2— >Ty-3- (4-t°y^v J >'-2-^t 0 -<7^ 

-i-^)^-2-^y^r^K^v\ 3MJ1 (ib)^iEic$tLfc*-&ti^i# 

'H NMR(DMSO-d , 400 MHz) 5 3.785 (4H, m), 3.89 (4H, m), 6.53 (1H, d, J = 7.4 

6 

Hz), 6.69 (1H, t, J = 4.3 Hz), 7.52 (1H, t, J = 7.8 Hz), 7.50 (2H, d, J = 4.7 Hz), 
12.74 (1H, br s). 

(44c) ?>-TXJ-A-{A-^)^y-2-^)V\^^y^y-\-y{;V)^-aLj\2, 3 
-b]t°y>^-2-#/V7fr3rlH:R 

4- (v^^vvT^y) 2-v ; tKDt°y> ? ^-3-^;/V7K-hy/Kc 

ftx.T, HiSf!l44(44b)-C^itL/c(2Z)-2-^Ty-3- (4-k°y v^>--2-— f 
/Hf-S^V - 1 - - 17V) 7^ - 2 - ^y^T 5K*ffl V \ %Hm 1 ( 1 c) {CfE*c£ *1 
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Mp 280 'C (decomposition); 

IR (KBr) v 3439, 3317, 3141, 2835, 1648, 1582, 1548, 1500, 1466, 1359, 1241, 
1133, 974, 797, 486 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 5 2.72-3.65 (8H, br s), 6.66 (1H, t, J = 4.7 Hz), 
6.99 (2H, br s), 7.05 (2H, d, J = 5.1 Hz), 7.11 (2H, br s), 8.39 (2H, d, J = 4.7 Hz), 
8.43 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 356 [M+Hf; 

Anal. Calcd for C s H N OS-0.24H O: Q54.07; H.4.82; N.27.59; S.9.02. Found: 
C.53.59; H.4.81; N.27.03; S.8.99. 
[0214] mifamAb) 3-T57-4- (4-fy^-2-^fc p ^7^- 1-<<M^A 
2 , 3 - b] t°y - 2 - ^VJK^f-^K - 62) 

(45a) (2Z) -2-V-7V-3- (4-t°U^-2 — <;V\f^y^-\-y(;V)-f^ 

tm^titc^mtmm^E!t^n^\ mmk&mzntc, 1^92% 

*H NMR(DMSO-d , 400 MHz) 5 2.32 (3H, s), 3.53 (4H, m), 3.65 (4H, m), 6.67 
(1H, t, J = 4.7 Hz), 6.83 (1H, d, J = 8.9 Hz), 7.57 (1H, t, J = 8.9 Hz), 8.14 (1H, d, J 
= 4.7 Hz), 8.36 (1H, br s), 9.07 (1H, br s). 

(45b) 4-(4-t o yv ; ^-2--r/Vt 0 ^7v ; ^-l-^/V)-2-^dry-l, 2- 
v^KPfy v?^- 3 -%jUtf~hVsl' 

(2Z) -2-V-T/-3- (^^T^/)y^-2-^^T^l^x.X, MM 
M45 (45a) "CMiabfc ( 2Z) - 2 - */T S - 3 - (4 - fc°y i?> - 2 - -{/Vt'^yity - 

'H NMR(DMSO-d , 400 MHz) 5 3.70 (4H, m), 3.82 (4H, m), 6.53 (1H, d, J = 7.4 

6 

Hz), 6.72 (1H, t, J = 5.9 Hz), 6.90 (1H, d, J = 8.2 Hz), 7.52 (1H, t, J = 6.7 Hz), 

7.64 (1H, t, J = 7.4 Hz), 8.13 (1H, d, J = 5.1 Hz), 12.73 (1H, br s). 

(45c) 3-T5y-4-(4-fc°y^-2--r/Vt°'<7> ? ^-l— l»^3iy[2, 3- 
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b] try vV - 2 - #/V/tfdr K 

4- (iW/vr^y) -2-^h*-y-i, 2-^tKnt°i;^-3-^/V^W;Kc: 
ftx/C ^»45(45b)-CMitL/c4- (4-fc^vV-2-^H:°-<7vV- 1 -^f 
7V)-2-^^y-i, 2-> ; tK^t 0 ^;> ? ^-3-^/^^^!;y^^v^ % Hii#iji(i 

Mp 266-270 V; 

IR (KBr) v 3438, 3317, 3142, 2834, 1674, 1590, 1582, 1501, 1435, 1369, 1345, 

max 

1133, 974, 774, 741, 620, 487 cm"'; 

'H NMR(DMSO-d , 400 MHz) 8 2.80-3.60 (8H, br s), 6.67 (1H, dd, J = 5.1, 6.3 
Hz), 6.89 (1H, d, J = 8.2 Hz), 6.97 (2H, s), 7.06 (1H, d, J = 5.1 Hz), 7.11 (2H, s), 
7.55 (1H, t, J = 5.1 Hz), 8.39 (1H, d, J = 3.5 Hz), 8.44 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 355 [M+H] + ; 

Anal. Calcd for C H N OS: C.57.61; H.5.12; N.23.71; S.9.05. Found: C.57.25: 

17 18 6 

H.5.01; N.23.35; S.9.04. 
[0215] (HiS#j46) 3-T^y-4-[4-(4-^yV7^/V)t°-<7^>-l-^/H^/ 
[2, 3-b]t°y^-2-^/V^^K(fiJ^b^#)#^-3-34) 
(46a) (2Z) -2—>T/-3-[4- \f^y-yy-\~y{fV\-f 
^-2-^^tT^K 
7°nt°/VT^{cftx.-Cl- (4-^/^y^/^)t 0 ^7> J >'^v^, 3US$J4 (4a) 

'H NMR(DMSO-d , 400 MHz) 5 2.20 (3H, s), 2.30 (3H, s), 3.20 (4H, m), 3.51 

6 

(4H, m), 6.83 (2H, d, J = 8.6 Hz), 7.02 (2H, d, J = 8.2 Hz), 8.35 (1H, s), 9.04 (1H, 

s). 

(46b) A-[A-{A-^;Vy^;V)\i°^.y^y-i — f^]- 2 -^-^y-l, 2 

(2Z) -2— >7V-3 - (^^^T^/)y^-2-^^Tmzitx.X. 'MM 
^46(46a)T'Mitbfc(2Z) -2-^7V-3-[4- (4-^f/V7x^/P) M'^yy 
-l-Jsu]y*?-2-^y^yi-T^&m\ MMMl (lb) fcBMZtitcjjmtmm 
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] H NMR(DMSO-d , 400 MHz) 5 2.21 (3H, s), 3.22 (4H, m), 3.79 (4H, m), 6.45 
(1H, d, J = 7.4 Hz), 6.86 (2H, d, J = 8.6 Hz), 7.05 (2H, d, J = 8.2 Hz), 7.52 (1H, t, 
J = 7.0 Hz), 12.73 (1H, br s). 

(46c) 3-T5y-4-[4-(4-^^rc^yV)t°^<7> ? ^-l-^]^3iy[2, 3 
-b]t°Dv^-2-#/V^-^K 

4- (i/^/UT*/) 2-v ? tKnt°y^-3-^;;v^hy/Hc 
ffctt, HJ£#|46 (46b) "?WfcUt4-[4- <A-* s f-)V7=.^/V) t°^yv?^- 1 - 

4M-2-3-ttv-i, 2— ^tK^t p J;^-3-*/^sK=^y/^^v^, ISfJK 

lc) Km,mnttmmmfc5ij&$:ftto\ Mmk&mz&i&Ltco M72% 0 

Mp 270 X!> (decomposition); 

IR (KBr) v 3433, 3310, 3143, 2829, 1667, 1611, 1580, 1513, 1449, 1371, 1345, 

max 

1237, 1134, 1124, 974, 956, 812, 617, 482 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 6 2.20 (3H, s), 2.91-3.60 (8H, br s), 6.86-7.12 (9H, 
m), 8.42 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 367 [M+H] + ; 

Anal. Calcd for C H N OS-0.24H O: C.61.38; H.5.82; N.18.84; S,8.62. Found: C, 
61.58; H.5.58; N.18.84; S.8.63. 
[0216] (MMM47) ?,-T^j-4-\A-{4-y^irxiy^)V)\f^^y-\-y(M^- 

[2 , 3 - b] try ^ - 2 - # a^ikk m&fc&tomm - 1 2) 

(47a) (2Z) - 2 - f7V - 3 - [4 - (4 - 7;^P7x^) tX7i/y - \ - ^] 

^nfcVVT^fcftfcTl- (4-^;^^-^7 3 l^/^)t 0 ^7> ? ^^V^ > ^^4 (4a 
)i-ffi«c$tifc^&i:l^i(Cix^^^l/\ ^IB-fk^^fe, JR^73%. 
'H NMR(DMSO-d , 400 MHz) 6 2.31 (3H, s), 3.21 (4H, m), 3.52 (4H, m), 6.83 

6 

(2H, dd, J = 4.7, 9.0 Hz), 7.02 (2H, t, J = 8.6 Hz), 8.37 (1H, s), 9.06 (1H, s). 
(47b) 4-[4-(4-7/^n^3i^/V)fc 0 ^7v ; ^-l— T/Vl-2-^-^y-l, 2 
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(2Z) -2-5TV-3 - (^^T5/)^-2-^^T^K^ftx.T, Hit 
0»j47(47a)"CjKjgLfc(2Z) -2-^T7-3-[4- (4-7^P7i=/V)lf^7i? 
^ - 1 - - 2 - aiy^r^KSrffl V \ Hifefll l ( lb) fEfc£tWc#*fe 1 

'H NMR(DMSO-d , 400 MHz) 5 3.24 (4H, m), 3.80 (4H, m), 6.56 (1H, d, J - 7.4 

6 

Hz), 6.98 (2H, dd, J = 4.7, 9.4 Hz), 7.08 (2H, t, J = 8.9 Hz), 7.52 (1H, d, J = 7.4 
Hz). 

(47c) 3-T5/-4-C4- {4-y;v^rny^=.;V)\f^.y^-i-y(;v'\^-^/{2 
, 3-b]k>^-2-#/l^rlKR 

4- (v^/VT^y) -2-^h^y-l, 2-i?Kb'u&Ji?>-3-jJSl'tf~hyMZ 
ftx.r, ^ifef!l47(47b)r^itL/c4-[4- (4-7/l^j-P7^/k)t°^7v^-l 
->r^]-2-^^ry-l, 2-v?tKnt°U^-3-*/V^hi;^^V\ 

i (ic) ^mM£titc%mtmm^%jfc$:ftto\ mmt&mz&)&uc 0 11x^62% 

o 

Mp 275 *C (decomposition); 

IR (KBr) v 3443, 3324, 3180, 2832, 1646, 1583, 1558, 1509, 1450, 1373, 1345, 

max 1 

1234, 1136, 977, 959, 826, 716, 553 cm" 1 ; 

'H NMR(DMSO-d 400 MHz) 5 2.93-3.75 (8H, br s), 6.96 (2H, s), 7.00-7.19 (7H, 
m), 8.48 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 371 [M+H] + ; 

Anal. Calcd for C H FN OS-0.19H O: C.57.67; H.4.94; N.18.68; S.8.55. Found: 

18 18 5 2 

C, 57.72; H.4.72; N.18.58; S.8.53. 
[0217] (H;!&#i|48) 3-T^-4-{4-^7^Y x )^\f^.yi/^-\-y(;V)^y[2, 3 
-b] t°y Vis- 2-%>V#*V%Y M7Ftt&®&%Z ~ 7) 

(48a) (2Z) - 3 - (4 - ^XtKy^fc"-^ vV- 1 - 2 — >7 77^ - 2 - 
yntVVT^fCft^Tl— <^XtKy^fc 0 ^7v^£ffiV\ 3»y4(4a) fClEft 
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! H NMR(DMSO-d , 400 MHz) 5 2.22 (3H, s), 2.38 (4H, m), 3.41 (4H, m), 4.34 

6 

(1H, s), 7.18 (2H, t, J = 7.4 Hz), 7.28 (4H, t, J = 7.8 Hz), 7.42 (4H, d, J = 7.0 Hz), 
8.31 (1H, s), 8.98 (1H, s). 

(48b) 4 - (4 - 'O'XtKy/Hf - 1 -JA*) - 2 - fttV -1,2- v^K 

n try >v - 3 - hy/v 

(2Z) -2-V-T/-3- (v ? ^/VT5y)^-2-^^T^K^ft^T, H% 
#J48 (48a)-e$aigL^:(2Z) -3- {A-^yX^ x )/V\f^<y^-\-y(;V) - 2- 
■^T/^-2-^^T5KSrfflV^ % »^J1 (lb) KfBfiSftfclfrflstl^fcS 

! H NMR(DMSO-d , 400 MHz) 5 2.44 (4H, m), 3.66 (4H, m), 4.38 (1H, s), 6.47 

6 

(1H, d, J = 7.0 Hz), 7.23 (1H, d, J = 7.0 Hz), 7.27-7.66 (10H, m). 

(48c) 3-T^/-4-(4-^XtKyyVt°^yv ? ^-i-^)^/[2, 3-b]t° 

]) - 2 - #/W3jfc*iJ-* K 

4- (v?^/vT5:y) 2— Wntru^-a-^/v^MJ/nc 

2-^df-y-i, 2-> ? tKDt°y> ; ^-3-*/v^hij/v^v>, HiS#|i(ic)k: 
IB4fe$tifc*&tPI«^SJiSS:fT*V^, SEte-a-fefc^/iELfco M63% 0 
Mp 225-233 *C; 

IR (KBr) v 3450, 3381, 3171, 2827, 1649, 1580, 1501, 1449, 1366, 1242, 1137, 

max 

979, 957, 835, 758, 706, 626, 473 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 5 2.20-3.40 (8H, br s), 4.38 (1H, s), 6.89 (1H, s), 

6 

7.07 (2H, m), 7.20 (2H, t, J = 7.4 Hz), 7.31 (5H, t, J = 7.4 Hz), 7.47 (5H, d, J = 7.4 
Hz), 8.44 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 444 [M+H] + ; 

Anal. Calcd for C H N OS-0.26H O: C.66.99; H,5.74; N.15.62; S.7.15. Found: C, 

25 25 5 2 

67.07; H.5.57; N, 15.36; S.7.09. 

[0218] 3-r^y-4-[4-(4-yh^yy^=-M^yi^>-i-^M^ 

7[2, 3-b]t p y^-2-*/V'^^K(^J^k-g'*b##3-47) 
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(49a) (2Z) -2— >7V-3-[4- (4-*h*l'7x.~/l')}?'<y*?>-l-s(M7 
'H NMR(DMSO-d , 400 MHz) 6 2.31 (3H, s), 3.13 (4H, m), 3.52 (4H, m), 3.69 

6 

(3H, s), 6.84 (2H, d, J = 9.0 Hz), 6.92 (2H, d, J = 9.3 Hz), 8.39 (1H, s), 9.07 (1H, 
s). 

(49b) 4-[4-(4-^h^>7 3 i=/V)t 0 ^7^-l--f'/V]-2-^dry-l, 2 

- s?tKn try v?^ - 3 - *^3j?n a- 

(2Z) -2— »>7V-3- (^f L ^T5/)^-2-3i>'^T5KlCftx.T, HIS 
^ij49(49a)-e^Lfc(2Z) -2— ->T/-3-[4- (4-^h^7^-/V) t^v 5 

y - 1 — r/v]^ - 2 - x^ftr^ K^ffl v \ iwj i ( lb) [z.mM£h.ttmtm 

'H NMR(DMSO-d , 400 MHz) 6 3.14 (4H, m), 3.67 (3H, s), 3.77 (4H, m), 6.45 

6 

(1H, d, J = 7.1 Hz), 6.86 (2H, d, J = 9.4 Hz), 7.05 (2H, d, J = 9.4 Hz), 7.52 (1H, t, 
J = 7.4 Hz). 

(49c) 3-T5/-4-[4- (4-^hdr^3i^/V)t 0 ^^y-i-^]^7[2, 
3-b]t°yvV-2-#/V/tfdrlKK 

4- (swvi/r$y) 2-^tKnt°y^>'-3-;^^hy/wc 

ftx/C, H«49(49b)T^itL/c4-[4- {4-*h**S7*-/l') tf^y^-l- 

^v]-2-^^y-i, 2-^tKDt°y^-3-^y^-hy/^|}!v\ 

lc) tfB^^c^irl^^fcSJS^T^VN, SI&fb^S^^Lfeo itZ^79% 0 
Mp 275 *C (decomposition); 

IR (KBr) v 3435, 3311, 3160, 2957, 2831, 1664, 1609, 1511, 1449, 1373, 1346, 

max 

1242, 1182, 1136, 1035, 976, 959, 826, 740, 605, 480 cm" 1 ; 

*H NMR(DMSO-d , 400 MHz) 5 2.95-3.56 (8H, br s), 3.69 (1H, s), 6.3 (1H, d, J = 

6 

9.0 Hz), 6.93 (2H, s), 6.95 (1H, d, J = 9.4 Hz), 7.07 (1H, d, J = 5.5 Hz), 7.09 (2H, 
s), 8.45 (1H, d, J = 5.5 Hz); 
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MS (FAB) m/z: 384 [M+H] + ; 

Anal. Calcd for C H NO S-0.28H O: C.58.74; H.5.59; N.18.03; S.8.25. Found: 

19 21 5 2 2 

C, 58.57; H.5.42; N.18.03; S.8.03. 
[0219] mmM50) 3-T*;-4-{4-l(2E)-3-y^~/)syv7-2-=c-=./U]t°'<y 

^y - 1 -jm 3-^/12, 3 - b] t°y vy- 2 - tDVif^^Y 

8) 

(50a) (2Z) -2— >T/-3- {4-[(2E) -3-7i-;^n/^-2-xy^] 
h'^yiyy- 1 79-2- ^y^XT^Y 
-f n \?;\>T^y\z.<Xx_x\ - [ (2E) - 3 - y^)V~t u/<y - 2 - ^ W/klfc^v? 

! H NMR(DMSO-d , 400 MHz) 5 2.27 (3H, s), 2.50 (4H, m), 3.14 (2H, d, J = 5.9 

6 

Hz), 3.40 (4H, m), 3.69 (3H, s), 6.30 (1H, dt, J = 6.6, 16.0 Hz), 6.56 (1H, d, J = 
16.0 Hz), 7.24 (1H, t, J = 7.4 Hz), 7.32 (2H, t, J = 7.0 Hz), 7.44 (2H, d, J = 7.0 
Hz), 8.32 (1H, s), 9.01 (1H, s). 

(50b) 4-{4-[(2E)-3-7^/U7 D n/N^-2-^W/V]t°^7^-l-^/V 
} - 2 - ^ttV -1,2- >>£ Kn t°y -yy - 3 - 1i)Vf£=.\A)>\, 

(2Z) -2-i/Ty-3-(v ? ^/VT^y)^-2-^^T5KW^T, mm 
m 50 (50a) X'WtigLIt (2Z) - 2 - i/TJ - 3- {4-[(2E)-3 - Vx.~/V7°u^y 
- 2 - xy^]tV7i;y- 1 -4^} y*$ - 2 - ^y^T^m V \ 1 ( lb 

'H NMR(DMSO-d , 400 MHz) 5 2.85-4.44 (10H, m), 6.28 (1H, dt, J = 7.8, 14.8 

6 

Hz), 6.55 (1H, d, J = 7.4 Hz), 6.79 (1H, d, J = 14.9 Hz), 7.31 (1H, d, J = 7.4 Hz), 
7.37 (2H, t, J = 7.4 Hz), 7.48 (2H, d, J = 7.4 Hz), 7.57 (1H, t, J = 6.7 Hz), 12.91 
(1H, s). 

(50c) 3-T5y-4-{4-[(2E)-3-7^/V7 0 n7°-2-^;V]t o ^7v J ^- 
1— lVW^/[2, 3-b]fcW^-2-;M^3fiKK 
4- (v^/VT57) 2-i/tYvt°])i/y-3-%/ls<$=-b})MC 
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Hifef!l50(50b)T«L/c4-{4-[(2E) -3-7^/V^n/0-2-^ 
yyfMlf^y^ -\-y(;V}-2- ^tty - 1 , 2 - v^KWy 3- 
hy^£ffiv\ ^ffefldl (lc) ^fB^tLfc^il^^^JS^T^VN, &|&ffr£4&& 
^/&L7c„ iR^60% o 

Mp 225-227 °C; 

IR (KBr) v 3433, 3319, 3184, 3024, 2832, 2811, 1649, 1578, 1501, 1448, 1369, 

max 

1347, 1129, 971, 823, 736, 693, 627, 470 cm"'; 

'H NMR(DMSO-d , 400 MHz) 5 2.42-3.81 (8H, br s), 3.19 (1H, d, J = 6.3 Hz), 

6 

6.32 (1H, dt, J = 6.6, 16.0 Hz), 6.55 (1H, d, J = 16.0 Hz), 6.90 (2H, s), 7.02 (1H, d, 
J = 5.0 Hz), 7.07 (2H, s), 7.21 (1H, t, J = 7.4 Hz), 7.30 (2H, t, J = 7.4 Hz), 7.43 
(2H, d, J = 7.0 Hz), 8.41 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 394 [M+H] + ; 

Anal. Calcd for C H N OS-0.46H O: C.62.78; H.6.00; N.17.43; S.7.98. Found: C, 

21 23 5 2 

62.45; H, 5.70; N.17.32; S.7.94. 
[0220] (HIS#ij51) 3-T5:y-4-(4— <^yV/Vt°^7^-l-^)^y[2, 3-b 
] t°y vV- 2 -#/V7fr3rlKK - 73) 



»f!j38TM^L/c3 - -4 - M°-<y - 1 — fVV^y [2, 3 -b] fc°y v> 
^-2-^/V^f-^K Zl«^(99. 7mg, 0. 28mmol)£l, 4-v ? ^f-^(5 
mL)(«U mk^^M^(37nL, 0. 31mmol) , hV^^TV^(44u L, 0 
. 31mmol)^|lx.l2B#ffl^Lfco MSr^ifeU * (l5mL)^l1x.Wffi^g 
Lfcg, £/&Lfc^£@ft£5il, *^^L, £115^^(31. 8mg, ifc^29%) 

Mp >300 T}; 

IR (KBr) v 3437, 3325, 3182, 2923, 2856, 1635, 1598, 1567, 1495, 1411, 1284, 

max ... 

1244, 1013, 974, 720, 675, 482 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) § 2.95-3.66 (8H, br s), 6.99 (2H, s), 7.07 (1H, s), 

6 

7.15 (2H, s), 7.42-7.57 (3H, m), 7.96 (2H, m), 8.48 (1H, s); 
MS (FAB) m/z: 382 [M+H] + . 
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[0221] 3-T5:7-4-[4-(4-^Pn7^-7V)t' , ^^-l-^]^yC 
2, 3-b]t°y> ? >-2-^/^dr^K(f!l^b^#^3-17) 
(52a) (2Z) -3-[4- (4-^ac27^/V)t°^7^-i-^/v]-2-^Ty^ 
-2-^^^-T^K 

'H NMR(DMSO-d , 400 MHz) 5 2.31 (3H, s), 3.29 (4H, m), 3.53 (4H, m), 6.95 

6 

(2H, d, J = 9.0 Hz), 7.25 (2H, d, J = 9.0 Hz), 8.39 (1H, s), 9.10 (1H, s). 

(52b) 4-[4-(4-^nn7^^)t°-<7v ; ^-l--l'^]-2-^^y-l, 2- 

v?t Kn t°y - 3 - MJ/V 

(2Z) -2— >T/-3- (^^;VT5/)^-2-3i^^-T5K{^X.T, HJS 
0j52(52a)-CjKj£Lfc(2Z) -3-[4- (4-^ob7 3 :=;V)^7^-1-^1'] 
-2— yT/:/^-2-^^-T^K£fflV\ HJfe^l (lb) iCfBic^tlfc^il^l 

'H NMR(DMSO-d , 400 MHz) 5 3.31 (4H, m), 3.79 (4H, m), 6.52 (1H, d, J = 7.4 

6 

Hz), 6.93 (2H, d, J = 9.4 Hz), 7.23 (2H, d, J = 9.0 Hz), 7.50 (1H, m); 

(52c) 3-T$y-4-[4-(4-^np^ J i=/^)t°^v ; ^-l-^/V]^-aiy[2, 3 

- b] t°y i?y - 2 - #>^2j?*iKK 

4- (v^/VT^y) -2-^^y-l, 2— ^tKnt p iJi?^-3-*/l'sK=MJ/v{j: 
ft;tr, Hi6fl|52(52b)-C5KaUfc4-[4- (4-^00731-^)^7^-1- 

Mp 297 °C (decomposition); 

IR (KBr) v 3423, 3317, 3164, 2975, 2832, 1669, 1649, 1580, 1496, 1449, 1370, 

max 

1343, 1238, 1137, 1106, 976, 962, 819, 609, 487 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 5 2.95-3.66 (8H, br s), 6.94 (2H, s), 7.01 (2H, d, J 

6 

= 9.0 Hz), 7.065 (1H, d, J = 5.1 Hz), 7.11 (2H, s), 7.25 (2H, d, J = 9.0 Hz), 8.445 
(1H, d, J = 5.4 Hz); 
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MS (FAB) m/z: 388 [M+Kf ; 

Anal. Calcd for C H C1N OS: C, 55.74; H, 4.68; N, 18.06; S, 8.27. Found: C, 

18 18 5 

55.43; H, 4.75; N, 17.98; S, 8.12. 
[0222] (Hit#|53) 3-T^y-4-[4-(2-^h^>7zc-/V)t 0 -^7> J ^-l-'l'/H^ 
/ [2, 3 - b] t°y v?V - 2 -#/W#3riKK ($bjMbl^#^-3 - 45) 
(53a) (2Z) -2-^T/-3-[4- (2-yh^7^-/V)t°^v ? ^-l--f/V]y 
^-2-^>^T5:K 
7°ntVVT^(Cftx.Tl- (2-yhdr^^^)t°^7v ? ^ffiV>, 30£#j4(4a) 

'H NMR(DMSO-d , 400 MHz) 5 2.31 (3H, s), 3.05 (4H, m), 3.51 (4H, m), 3.80 

6 

(3H, s), 6.85-7.04 (4H, m), 8.39 (1H, s), 9.08 (1H, s). 

(53b) 4-[4-(2-?h^>yx.~Mt°^<=7i/>-i-4M-2-3-tty-i, 2 
- i^tKn try Vs- 3 - ii)v&=. V))V 

(2Z) -2—>Ty-3- (^y^T^y)^-2-^^T5K[3lft^T, Hffi 
^j53(53a)-CS15iUfc(2Z) - 2— ^Ty-3-[4- (2-yh^>7^/V)t°^v ? 

^-i-^]^-2-^>'^T^KSrfflv\ nig^ji (lb) fctmztittmm 

'H NMR(DMSO-d , 400 MHz) 5 3.08 (4H, m), 3.79 (7H, m), 6.44 (1H, d, J = 7.4 

6 

Hz), 6.86 (2H, s), 7.05 (2H, s), 7.49 (1H, t, J = 6.6 Hz), 12.96 (1H, s). 

(53c) 3-7^/-4-[4- {2-^ i yy^)V)\f-<J^y-\-^)VYf^-A2, 

3-b]tW^-2-#/V#^lH:K 

4- (vWA-r^y) -2-^^y-i, 2— ^tKntry^-3-*/ujK=hy/H3i 

ftxiT, ^ife#)53(53b)T*$^£L/c4-[4- (2-yh^>7^/V) t^^-l- 

^]-2-^^y-i, 2-v ? tKnt°y^-3-^/V7K-hy/v^v^, HJfe^K 

Mp 294 'C (decomposition); 

IR (KBr) v 3435, 3311, 3160, 2957, 2831, 1664, 1609, 1511, 1449, 1373, 1346, 

max 

1242, 1182, 1136, 1035, 976, 959, 826, 740, 605, 480 cm" 1 ; 
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'H NMR(DMSO-d 6 , 400 MHz) 5 2.96-3.56 (8H, br s), 3.79 (3H, s), 6.86-7.00 (6H, 
m), 7.10 (3H, d, J = 5.1 Hz), 8.445 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 384 [M+H] + ; 

Anal. CalcdforC H NO S-0.1H O: C, 59.23; H, 5.55; N, 18.18; S.8.32. Found: 
C, 58.94; H, 5.25; N, 18.29; S, 8.21. 
[0223] mMW54) 3-T57-4-[4-(2-^Dn7=-/V)t°^^-i-^;v]^y[ 
2, 3 - b] fc°y i?y - 2 - tf/i^iKK (0 il^-f b^#J#^-3 - 1 5) 
(54a) (2Z) - 3 - [4 - (2 - ^nn7i^) fc°-^7 - 1 - -f/kl -2- f sT f?9 
-2-^y^T^Y 

'H NMR(DMSO-d g) 400 MHz) 5 2.31 (3H, s), 3.05 (4H, m), 3.51 (4H, m), 3.80 
(3H, s), 6.85-7.04 (4H, m), 8.39 (1H, s), 9.08 (1H, s). 

(54b) 4 -[4- (2- ^nn7i-;V) tX7i>y - 1 - 2 -^fr^y-l, 2- 

(2Z) -2-^>T7-3- (v ? ^/VTV)^-2-^^T^K^ftx.T, HJfc 
#|54 (54a) T^igLfc (2Z) -3-[4-(2-^nn7x^) fc°-<y^y- 1 
- 2 - ^7V 79 - 2 - ^y^hT5K£ffi V \ mmm 1 ( lb) icfSic^tLfc^&i: 

af-a^m^ nmt^m^ntc 0 nx^37% 0 

'H NMR(DMSO-d 6 , 400 MHz) 5 3.11 (4H, m), 3.79 (4H, m), 6.44 (1H, d, J = 7.4 
Hz), 7.06 (1H, t, J = 7.4 Hz), 7.16 (1H, d, J = 7.8 Hz), 7.30 (1H, t, J = 7.4 Hz), 
7.42 (1H, d, J = 7.8 Hz), 7.51 (1H, t, J = 7.0 Hz). 

(54c) 3-T5y-4-[4-(2-^nny 3 :n/V)t 0 ^7^>--i-^v]^y[2 ) 3 
-b] fUvV- 2-#;Mtf3rf-$K 

4- (iWvKT^/) 2-v?tKnt°U> ? ^-3-^7/V7jf-hy/Kc 
ftfcT, z£M54(54b)T*«Uc4-[4- (2-^oo7i=/>)^7^-l- 

^3-2-^^y-i, 2-v J tKnt°y^-3-^/^-hy/^ffiv\ ^ffi#|i( 
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Mp 294-298 V (decomposition); 

IR (KBr) v 3449, 3327, 3131, 2842, 1665, 1606, 1581, 1501, 1447, 1375, 1284, 

max 

1245, 1230, 1182, 1135, 1038, 976, 957, 826, 766, 627, 483 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 6 2.95-3.62 (8H, br s), 6.98 (2H, s), 7.03-7.14 (4H, 

6 

m), 7.25 (1H, d, J = 7.8 Hz), 7.33 (1H, t, J = 7.0 Hz), 7.42 (1H, d, J = 7.8 Hz), 
8.45 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 388 [M+H] + ; 

Anal. Calcd for C H C1N OS: C, 55.74; H, 4.68; N, 18.06; S, 8.27. Found: C, 

18 18 S 

55.48; H, 4.75; N, 17.95; S, 8.04. 
[0224] tert-^/V 4-[3-T5/-2-(T5/*/VxK^)^y[2, 3-b 

] t°y Vl/ - -1,4- VT-M'**- 1 - ^JVit^yy- h (#l^ft^#^3 

-152) 

(55a) tert-7'5V^ 4-[(lZ) -3-7Sy-2— X7V- 1 -* s J-)\>-Z- s f-HrHr 
^J-fxi-f- 1 - =c=.;V] -1,4- VT-V'O- 1 - iJA^^yy— b 
'1'y^/^TS:^©ft^'9(CN-Boc-^b 0 ^7> ? ^ffiV^-r, Hife#j5(5a) fCffi 

Mp 189-190 'C; 

IR (KBr) v 3284, 3196, 2188, 1686, 1526, 1415, 1280, 1167, 884 cm" 1 ; 

max 

! H NMR(DMSO-d , 400 MHz) 5 1.38 (9H, s), 1.75-1.82 (2H, m), 2.27 (3H, s), 

6 

3.29-3.52 (8H, m), 8.80 (1H, brs), 9.02 (1H, brs); 

HRMS m/z calcd for C H O N S 325.1798, found 325.1715; 

15 25 2 4 

MS (FAB) m/z: 325 [Ml, 269, 252, 235, 201, 191, 65, 57; 

Anal. Calcd for C H N O S: C, 55.53; H, 7.46; N, 12.27; S, 9.88. Found: C, 

15 24 4 2 

55.40; H, 7.48; N, 17.15, S, 9.68. 

(55b) tert-^A- 4- (3— >T/-2-^df-y- 1, 2-v 5 tKnt°!JvV-4 
- 1, 1 -%;io7$$">7—b 

(2Z) -2-V-T/-3- W73 L /l'T$;)7f-2-x->ttTmz.ftxX. M 
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mm55(55a)-T*9mUttert--73-;l< 4-[.(lZ)-3-T^y-2—>'T/-l-^ 
*f-;v- 3 - f-lrttVT'w?- 1 - ^=-;V\ -1,4- ^Tif /<> - 1 - jfr/l^df^— 

Mp 203-205 XI; 

IR (KBr) v 2974, 2205, 1692, 1625, 1537, 1478, 1246, 1152, 929, 771 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.27 (4.5 H, s), 1.33 (4.5 H, s), 1.71-1.85 (2H, 

6 

m), 3.31-3.38 (2H, m), 3.50-3.60 (2H, m), 3.74-3.84 (2H, m), 3.87-4.04 (2H, m), 6 
.42 (1H, t, J = 7.4 Hz), 7.88 (1H, d, J = 7.4 Hz), 12.44 (1H, brs); 
HRMS m/z calcd for C HONS 335.1542, found 335.1541: 

16 2 2 4 

MS (FAB) m/z: 335 [M+H] + , 289, 279, 233, 200, 176, 165, 93, 83; 

Anal. Calcd for C H N O S: C, 57.46; H, 6.63; N, 16.75; S, 9.59. Found: C, 

16 22 4 2 ' 

57.10; H, 6.24; N, 16.66, S, 9.82. 

(55c) tert-l/fvl' 4-[3-TS/-2- (T5/#^'=/V) ^y[2, 3-b]tTy 
- 4 - 4fV\ -1,4- *JT-M'<> - 1 - l3>vi$*i/y— h 

4- My-f^/vT^y) 2-v J tKnt 0 yv 5 ^-3-^fchy^ 

f£ftx.T, HJfe«»|55(55b)-eSS5gLfctert-^^yU 4- (3— >Ty-2-^^y 
-1, 2-^tKDt 0 y^-4-^/V)-l, 4-v J Tif^°y-l-^7K^y7— h^ffl 

v\ ^#tj5(5c) ^fEi^^c*^(w|#^H^^^T^v^, mmt^m^mtz 0 

Mp 177-178 <€; 

IR (KBr) v 3431, 3316, 3145, 2973, 1686, 1581, 1502, 1411, 1366, 1170, 929, 

max 

769 cm '; 

'H NMR(DMSO-d , 400 MHz) 6 1.40 (4.5H, s), 1.43 (4.5H, s), 1.93-2.02 (2H, m), 

6 

3.17-3.23 (4H, m), 3.47 (2H, t, J = 6.3 Hz), 3.58-3.63 (2H, m), 7.00 (2H, brs), 7.06 
(1H, d, J = 5.1 Hz), 7.08 (2H, brs), 8.39 (1H, d, J = 5.1 Hz); 
HRMS m/z calcd for C H O N S 392.1757, found 392.1761; 

18 26 3 S 
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MS (FAB) m/z: 391 [Ml, 336, 319, 289, 230, 218, 202, 190, 176, 93; 

Anal. Calcd for C H N O S: C, 55.22; H, 6.44; N, 17.89; S, 8.19. Found: C, 

18 25 5 3 

54.90; H, 6.40; N, 17.85; S, 8.26. 
[0225] (HJ60IJ56) 3-T^/-4-(4— <^v7V-l, 4-v?T^V^-l— OV)^J\_ 
2, 3 - b] fc°y - mmt&lfa^Z ~ 83) 
(56a) (2Z)-3-(4-^i//V-l, 4-^Tif/^- l--f/V) -2-*/T/-f9 

7°ntVVT5^{Cftx.Tl HiS#j4(4a) ^1B^£ 

'H NMR(DMSO-d , 400 MHz) § 1.86 (2H, m), 2.30 (3H, s), 2.57 (2H, t, J = 5.1 

6 

Hz), 2.67-2.73 (2H, m), 3.50-3.54 (4H, m), 3.57, (2H, s), 7.21-7.32 (5H, m), 8.18 
(1H, s), 8.84 (1H, s). 

(56b) 4-(4 — <^y;V-\, 4-v ? T^V^-l-^/V) -2-^dry-l, 2- 
v? tKn t°!) *?-y - 3 - bV A< 

(2Z) -2— >9V-3- (v ? ^/VT5/)7 , ^-2-ni^^-T5K^ftx.T, HJfe 
^j56(56a)-C5S5tLfe(2Z) -3- (4— O-^/V-l, 4-^T-feV^-l-^/V) - 
2 - */T/-79 - 2 - ai^tf-TSK&ffl V \ mrnm 1 ( lb) fcJSitSfrfc^&t 

*H NMR(DMSO-d , 400 MHz) 5 1.80-4.43 (12H, m), 6.38 (1H, d, J = 7.4 Hz), 

6 

7.15-7.61 (6H, m). 

(56c) 3-T^7-4-(4-^<^/V-l, 4-v J Tif/^-l-^/V)^y[2, 3 
- b] - 2 - #/l^SrlKR 

4- (iW/VTSy) -2-^Wry-l, 2-i?t\rv&Ji?>-3-jJA'tf=-h})MZ. 
ft^T, »^!l56(56b)T^5tLfc4-(4— 4— ^T^^-l-^ 

c)^RB«$tLfc*ffi^|W]#icH^f^V\ ^fB-fb-a-feSr-a-fifeLfco ifc^75% 0 
Mp 194-195 t; 

IR (KBr) v 3429, 3306, 3142, 2937, 2828, 1674, 1646, 1583, 1501, 1452, 1368, 

max 
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1344, 1262, 1157, 1108, 1026, 925, 740, 699, 483 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 6 1.86 (2H, m), 2.70 (2H, m), 2.79 (2H, m), 3.29 

6 

(2H, m), 3.35 (2H, m), 3.67 (2H, s), 7.04 (2H, s), 7.06 (2H, s), 7.15 (2H, s), 7.25 
(1H, m), 7.31-7.37 (4H, m), 8.365 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 382 [M+Kf; 

Anal. Calcd for C H N OS: C, 62.97; H, 6.08; N, 18.36; S, 8.41. Found: C, 62.94; 

20 23 5 ' 

H, 5.75; N, 18.33; S, 8.30. 
[0226] (MMM57) 3-T^y-4- (4-71^-1, 4-v ? Tif^>'-l — r»^/[2 
, 3 - b] t°y - 2 - #A*J?3rf-* K (M&fc&fo&-%3 - 86) 
(57a) tert-^/V 4-7^^-1, 4- v?71?^V-l -10)V^-yy—Y 
Org. Lett. , 4, 581-584(2002) IcmMZhtzfimmmfcm&Zftfo^.W. 

IR (film) v 2974, 1694, 1599, 1506, 1415, 1237, 1169, 930, 748, 692 cm"'; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 1.37 (4.5H, s), 1.44 (4.5H, s), 1.93-2.00 (2H, m), 
3.19 (1H, t, J = 5.9 Hz), 3.80 (1H, t, J = 5.9 Hz), 3.51-3.57 (6H, m), 6.63-6.69 
(3H, m), 7.19 (2H, t, J = 7.1 Hz); 

HRMS m/z calcd for C H ON 276.1835, found 276.1833; 

1 24 2 2 

MS (EI) m/z: 276 \u\ 220, 205, 175, 146, 132, 120, 94, 57; 

Anal. Calcd for C H NO -0.14H O: C, 68.90; H, 8.77; N, 10.04. Found: C, 

16 24 2 2 2 

68.96; H, 8.75; N, 9.85. 
(57b) l-7zc=.;V-\, 4-^T-tf/^ 
Hlfi0!l57(57a)-C$!iitLfctert-7*f>'V 4— ^T-tf/^-l- 

%JiVtf**/7— h(l6. 58g, 60. 0mmol)C0^y-/V(20mL)^[C4N^-v ? 

^f-^»(75mL)^px., mmxinfmwuto Efcrnzmmu mbtitm 

4:l)^^(3xl00mL)-ettmU tttU^«^hy^^T^M, f&M&W. 
JETtiUiS@«ft(lO. 57g, W\00%)*mc o 
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IR (film) v 2931, 1598, 1506, 1394, 1245, 1035, 748, 692 cm" 1 ; 

max ' 

'H NMR(CDC1 3 , 500 MHz) 5 1.87-1.92 (2H, m), 2.83 (2H, t, J = 5.9 Hz), 3.03 
(2H, t, J = 5.9 Hz), 3.54-3.59 (4H, m), 6.65 (1H, t, J = 8.3 Hz), 6.70 (2H, d, J = 
8.3 Hz), 7.21 (2H, t, J = 8.3 Hz); 

HRMS m/z calcd for C H N 176.1313, found 176.1318; 

11 16 2 ' 

MS (EI) m/z: 176 [M*], 146, 134, 120, 106, 94, 77, 69, 43. 

(57c) (2Z) - 2- */T/ -3- (A-7x.~j>V-\, 4-i^Tify<y-l-^/V)zf^ 

Mp 151-153 <C; 

IR (KBr) v 3290, 2185, 1599, 1538, 1503, 1397, 1369, 1011, 873, 754 cm" 1 ; 

max 

'H NMR(DMS0-d 6 , 500 MHz) 5 1.91-1.96 (2H, m), 2.23 (3H, s), 3.50-3.55 (4H, 
m), 3.61-3.63 (2H, m), 3.71-3.73 (2H, m), 6.61 (1H, t, J = 7.3 Hz), 6.76 (2H, d, J = 
7.3 Hz), 7.16 (2H, t, J = 7.3 Hz), 8.33 (1H, bra), 9.00 (1H, brs); 
HRMS m/z calcd for C H N S 301.1487, found 301.1465; 

16 21 4 ' 

MS (FAB) m/z: 300 [M + ], 267, 242, 195, 175; 

Anal. Calcd for C^NS: C, 63.97; H, 6.71; N, 18.65; S, 10.67. Found: C, 63.76; 
H, 6.47; N, 18.75, S, 10.62. 

(57d) 4- 4-i/7HsO-l-J/U)-2-?-tty-l, 2- 

(2Z) -2- VT/-3- Myy°?-;vT^j)y r ?-2-^y^j-TmziXx.x, % 

»57 (57c) "Cgf igLfc (2Z) - 2 - *S7 S - 3 - (4 - 7x=^ - 1 , 4 - ^Tif^V 

-\-4jV) 7*?-2-^y^*7*}?zm\ m&ms (5b) izmm^titc^mtrnm 
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Mp 128-132 °C; 

IR (KBr) v 2954, 2205, 1626, 1504, 1248, 1136, 928, 750, 617 cm" 1 ; 

max 

! H NMR(DMSO-d , 400 MHz) 8 1.90-1.96 (2H, m), 3.51 (2H, t, J - 5.9 Hz), 3.71 

6 

(4H, q, J = 5.9 Hz), 3.93 (2H, t, J = 5.9 Hz), 6.40 (1H, d, J = 7.4 Hz), 6.56 (1H, t, J 
= 7.1 Hz), 6.74 (2H, d, J = 7.1 Hz), 7.12 (2H, t, J = 7.1 Hz), 7.83 (1H, d, J = 7.4 
Hz), 12.47 (1H, brs); 

HRMS m/z calcd for C H N S 310.1252, found 310.1224; 

17 18 4 

MS (EI) m/z: 310 [M*], 281, 251, 204, 165, 132; 

Anal. Calcd for C H N S: C, 65.78; H, 5.84; N, 18.05; S, 10.33. Found: C, 65.58; 

17 18 4 

H, 5.51; N, 18.03, S, 10.24. 

(57e) 3-T^y-4-(4-73i=/V-l, 4-> ? Tif/^-l-^/V)^y[2, 3- 

b] t°y *jy-2- #A>tf* f-^K 

4- (-Ty^^VT^y) 2-^fcKnt^^-3-#/i^~hyA' 
Kft&T, H16^j57(57d)-CSi3gLfe4- (4-731^-1, 4-^T^V^-l- 
4/1') -2-<?-tty-l, 2-v J tKnt°y> ? ^-3-^7/^^y/^ffiV\ 

Mp 215-218 "C; 

IR (KBr) v 3340, 3316, 3143, 1645, 1598, 1504, 1369, 1233, 939, 752, 694 cm" 1 ; 

max 

] H NMR(DMSO-d , 400 MHz) 5 2.10-2.15 (2H, m), 3.16-3.19 (2H, m), 3.26-3.29 

6 

(2H, m), 3.52 (2H, t, J = 6.3 Hz), 3.75 (2H, t, J = 6.3 Hz), 6.58 (1H, t, J = 8.2 Hz), 
6.74 (2H, d, J = 8.2 Hz), 6.95 (2H, brs), 7.05 (1H, d, J = 5.5 Hz), 7.05 (2H, brs), 
7.14 (2H, t, J = 8.2 Hz), 8.36 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H N OS 367.1467, found 367.1462; 

19 21 5 

MS (El) m/z: 367 [Ml, 335, 324, 275, 259, 242, 216, 202, 175, 146, 120; 

Anal. Calcd for C H N OS-0.24H O: C, 61.38; H, 5.82; N, 18.84; S, 8.62. Found: 

19 21 5 2 

C, 61.22; H, 5.64; N, 18.94; S, 8.49. 
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[0227] (^ife^!l58)3-T^y-4-[4-(4-^hdrv'7^/V)-l, 4-1/TH/O-I-4 
;V]^A2, 2>-bWi/>-2-iJ;V^^Y{^m^mm %3- 124) 
(58a) tert-^7V 4- (4- *Y*i/y -1, 4-^Tif/^- 1 -*yV/K 

Org. Lett. , 4, 581 -584(2002) tCE^n^^lWl«^CH» ; fT^V^^ 
IR (film) v 2974, 1693, 1513, 1415, 1242, 1169, 1041, 930, 815 cm" 1 ; 

max 

] H NMR(CDQ, 500 MHz) 8 1.37 (4.5H, s), 1.44 (4.5H, s), 1.92-1.99 (2H, m), 
3.20 (1H, t, J = 5.9 Hz), 3.31 (1H, t, J = 5.9 Hz), 3.47-3.57 (6H, m), 3.74 (3H, s), 
6.65 (2H, d, J = 9.3 Hz), 6.81 (2H, d, J = 9.3 Hz); 
HRMS m/z calcd for C HON 306.1943, found 306.1935; 

17 26 3 2 

MS (EI) m/z: 306 [M*], 250, 235, 205, 189, 162, 150, 121, 70, 57; 

Anal. Calcd for C H NO -0.36H2O: C, 65.26; H, 8.61; N, 8.95. Found: C, 64.92; 

17 26 2 3 ' 

H, 8.29; N, 8.87. 

(58b) 1 - - 1, 4-i/THs<> 

tert-^/V 4-7I-/V-1, 4- i sT J £./<'y-\-j3lVit^yy~- YtDiXfrWZ. 
. ^iSf!l58(58a)-eMiaLfctert-^^ 4- {4-*Y^y~7x.=./V) - 1, 4-v 5 
T^y-l-jJ/Vft^yy-h^mW H»57(57b) \ZWMiSftttmtm%k 

IR (film) v 2934, 1513, 1241, 1040, 814 cm" 1 ; 

max 

■H NMR(CDC1 3> 400 MHz) 5 1.89 (2H, quint, J = 5.1 Hz), 2.89 (2H, t, J = 5.1 Hz), 
3.02 (2H, t, J = 5.1 Hz), 3.48-3.54 (4H, m), 3.75 (3H, s), 6.65 (2H, d, J = 9.0 Hz), 
6.82 (2H, d, J = 9.0 Hz); 

HRMS m/z calcd for C H ON 206.1419, found 206.1424; 

12 18 2 

MS (EI) m/z: 206 [M*], 176, 164, 150, 136, 121, 109, 92, 77, 70, 43. 

(58c) (2Z)-2-^Ty-3-[4-(4-^^>7^^)-l, 4— ^Tif^-l 
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-l, A-^r^y^mw mnM5(5a)fcmmtittmtmmzKjfcznfo^ 

Mp 157-158 °C; 

IR (KBr) v 3284, 3154, 2179, 1512, 1361, 1243, 1037, 821 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.89-1.96 (2H, m), 2.24 (3H, s), 3.44 (2H, t, J = 

6 

5.9 Hz), 3.49 (2H, t, J =5.9 Hz), 3.57-3.63 (4H, m), 3.64 (3H, s), 6.70 (2H, d, J = 
9.0 Hz), 6.76 (2H, d, J = 9.0 Hz), 8.27 (1H, brs), 8.95 (1H, brs); 
HRMS m/z calcd for C H ON S 331.1593, found 331.1589; 

17 23 4 

MS (FAB) m/z: 331 [M+H] + , 246, 228, 182, 63; 

Anal. Calcd for C H N OS: C, 61.79; H, 6.71; N, 16.95; S, 9.70. Found: C, 61.51; 

17 22 4 

H, 6.69; N, 16.99, S, 9.71. 

(58d) (2Z) -2-^7V-N-[(lE) - {^^ArT^)^V^\-3-[A- (4- 
tY^yy^—M-i, 4-v ? Tif/^-l-^/V]^-2-^WT?K 
Hffi^j58(58c)-C®l3§Lfe(2Z) -2—X7V-3-[4- (4- *Y**S7 ^=-;V) - 

I, 4-v ; T^V^-l-^]y^-2-^^T5:K(476mg, 1. 44mmol)^ 

/Wl5mL)tc!B§ilSU N, N-v^/V/JvK^T^K SW/l'T-fe*— M382 
it L, 2. 88mmol)»X., ^i&"Cl 0 jf #Lfc 0 tfffflUfc@ffc£r*giJ& x x-tJ—A' 
•Vft&U &IBBft'ffr£&(452mg, lt2^81%)£#fc 0 

Mp 145-146 

IR (KBr) v 2926, 2178, 1610, 1512, 1324, 1294, 1187, 1012, 923, 669, 514 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 6 1.94-2.00 (2H, m), 2.50 (3H, s), 2.93 (3H, s), 

6 

3.14 (3H, s), 3.45-3.49 (2H, m), 3.65 (3H, s), 3.69-3.79 (6H, m), 6.73 (2H, d, J = 

7.8 Hz), 6.78 (2H, d, J = 7.8 Hz), 8.46 (1H, s); 

HRMS m/z calcd for C H ON S 386.2014, found 386.2007; 

20 28 5 
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MS (FAB) m/z: 386 [M+H] + , 369, 352, 273, 242, 196, 165, 65, 55; 
Anal. Calcd for C^N OS: C, 62.31; H, 7.06; N, 18.17; S, 8.32. Found: C, 62.03; 
H, 6.88; N, 18.02; S, 8.50. 

(58e) 3-7V-4-[4- (4-^->7xr:;V) -l, 4-i?TM'*l/-l-4M 

3- ^A2, 3-b]fcW^-2-#yV#>lKK 

mMM58 (58d) ^MitLfc (2Z) - 2 - - N - [ ( IE) - (vW/VT?/) ^ 
W]-3-[4- (4-^b^>7i-;V)-l, 4-v ? TirV^>'-l--ryV]y^-2-^ 
^2j-T5K(443mg, 1. 15mmol)tf)N, N-v J ^^/^;^T$K(2. 3mL)M 
£80^-1 R#PbTO#L/c 0 H«^^S(^*PL2-^nnT-fehT5K(129mg, 1. 
38rnmol)&tf8M*^b^Wi*«$(0. 49mL)^P^, ^-CIR^WL 
/Co (5mL) fcfrlx., £$Lfc@#:£5&U filffi @ #tf (378mg, 

W-83%)£#fc 0 

Mp 206-208 <C; 

IR (KBr) v 3446, 3328, 3168, 1578, 1511, 1370, 1240, 1037, 937, 816 cm" 1 ; 

mai 

'H NMR(DMSO-d , 400 MHz) 8 1.78-1.86 (2H, m), 2.89-2.95 (2H, m), 2.97-3.01 

6 

(2H, m), 3.19 (2H, t, J = 5.9 Hz), 3.37 (3H, s), 3.37-3.42 (2H, m), 6.43 (2H, d, J = 
9.4 Hz), 6.51 (2H, d, J = 9.4 Hz), 6.69 (2H, brs), 6.77-6.79 (2H, m), 8.10 (1H, d, J 
= 5.5 Hz); 

HRMS m/z calcd for C H O N S 398.1651, found 398.1635; 

20 24 2 5 

MS (FAB) m/z: 398 [M+H]\ 273, 257, 242, 226, 200, 165, 63; 

Anal. Calcd for C H N O S-0.52H O: C, 59.04; H, 5.96; N, 17.21. Found: C, 

20 23 5 2 2 

58.73; H, 6.09; N, 17.52. 
[0228] (HJfe^59)3-T5y-4-[4-(4--hi373i=.^)-l, 4-i?THs<y-l-4/V 
]^y[2, 3-b]t°y> ? ^-2-^/V^f-5K(^'fb^#-^3-97) 
(59a) 4- (4--hn7i- jv) -1, A- i JT^/<l/-\-^jjV^ 

4- 7/M-n— |>P-<>'-irV(282mg, 2mmol) $5tLXftert-'7b*-i/$A'tf~/Vft 
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^t°-<7vV(801mg, 4mmol)£^^/K*/V*dr^K(5mL) KigfiPU 80°C-ei 

m%fc (20mL x 5) , ^7K(20mL)-e^L, mtrv^^x^mk. mrnzm 
mm n mt&m (62o mg> ^m%%) *mtc 0 

IR (KBr) v 1683, 1600, 1482, 1422, 1310, 1253, 1114, 983, 824 cm" 1 ; 

max 

'H NMR(DMSOd , 400 MHz) 8 1.16 (4.5H, s), 1.27 (4.5H, s), 1.71-1.83 (2H, m), 

6 

3.22 (1H, t, J = 5.5 Hz), 3.29 (1H, t, J = 7.4 Hz), 3.50 (1H, t, J = 5.9 Hz), 3.56 
(1H, t, J = 5.9 Hz), 3.62-3.65 (2H, m), 3.70-3.77 (2H, m), 6.87 (2H, d, J = 9.4 Hz), 
8.00-8.04 (2H, m); 

HRMS m/z calcd for C H NO 321.1689, found 321.1682; 

16 23 3 4 

MS (FAB) m/z: 321 [M*], 266, 220, 200, 120. 
(59b) 1- (4-— Yuy^;V) -1, 4-v 5 Tif/"^ 

, Hit^59(59a)-CMjtL/ctert-^;V 4- (4-=-Yn7^=./V) - 1, 

'H NMR(DMSO-d , 400 MHz) 8 1.71-1.77 (2H, m), 2.61 (2H, t, J = 5.9 Hz), 2.83 

6 

(2H, t, J = 5.9 Hz), 3.56 (2H, t, J = 5.9 Hz), 3.63 (2H, t, J = 5.9 Hz), 6.79 (2H, d, J 
= 9.4 Hz), 7.99 (2H, d, J = 9.4 Hz). 

(59c) (2Z)-2— >Ty-3-[4-(4-— hn7^=7V)-l, 4— 
JM-f? - 2 - ^^^-T5K 
JV?3-/VT^y\Z.ftX-X, H»59(59b)-eMiitLfcl- (4-^hP7ir:/l/)- 

i, 4-^r^>^mw mMM5(5a)\zmm£tittmtmm^fcfoznts:\\ 
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IR (KBr) v 3190, 2183, 1596, 1516, 1315, 1115 cm" 1 ; 

max 

] H NMR(DMSO-d , 400 MHz) 8 1.91-1.96 (2H, m), 2.22 (3H, s), 3.54-3.57 (2H, 

6 

m), 3.52-3.65 (2H, m), 3.69-3.72 (2H, m), 3.90-3.92 (2H, m), 6.91 (2H, d, J = 8.2 
Hz), 8.03 (2H, d, J = 8.2 Hz), 8.45 (1H, brs), 9.08 (1H, brs); 
HRMS m/z calcd for C H O N S 346.1337, found 346.1342; 

16 20 2 5 

MS (FAB) m/z: 346 [M+H] + , 329, 273, 200, 165. 

(59d) 4-[4-(4-nhn7==/V)-l, 4- irrHsO-l-J/V) 

y-1, 2— ^fcRnt°y^-3-;M^^h!JA- 

(2Z) -2— X7V-3- W7^frT%A7*-2-^sttT^\Zfo7LX^ % 
Jfe#j59(59c)T*S^gLfc(2Z) -2— X7V-3-[4- (4-~\sW7zz~/V) -1, 4- 
^T^V-l->T/v]^-2-^>^^T5KSrfflV\ »5(5b) fciBftStufc 

IR (KBr) v 2204, 1596, 1515, 1312, 1114, 927, 752 cm" 1 ; 

max 

*H NMR(DMSO-d , 400 MHz) 5 1.91-1.97 (2H, m), 3.65-3.70 (2H, m), 

6 

3.75-3.78(2H, m), 3.88-3.90 (2H, m), 3.97-3.99 (2H, m), 6.43 (1H, d, J = 7.8 Hz), 
6.92 (1H, t, J = 9.4 Hz), 7.86 (1H, d, J = 7.8 Hz), 8.01 (2H, d, J = 9.4 Hz); 
HRMS m/z calcd for C H N O S 356.1182, found 356.1165; 

17 18 5 2 

MS (EI) m/z: 356 [M+H] + , 273, 246, 182, 120. 

(59e) 3-T^-4-[4-(4-=hn7=:n^)-i f 4- i?TH'<>- 1— iMf 
=^A2, 3-b]t 0 !J> ? ^-2-^/V^drf-5K 

A-W^JVT^A -2-^df-y-l, 2-v ? tKnt°U> ? ^-3-^^fcM)7V 
Kttz-X, HJfe^J59(59d)-C3K5tLfc4-[4-(4--hn73:=:^)-l, 4-v?Tif 
- 1 - - 2 - y - 1,2- v^tKo t°y - 3 -jfr/kstfr: hU/V^ffl V \ 

mrnms (5c) \zmmistitc%mtmm^Efc$:ftfo\ mmk&m*mc 0 

Mp 244-248 *C; 

IR (KBr) v 3439, 1646, 1596, 1509, 1312, 1114, 824, 7534 cm" 1 ; 

max 
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'H NMR(DMSO-d , 400 MHz) 8 2.17-2.23 (2H, m), 3.18-3.24 (2H, m), 3.31-3.36 

6 

(2H, m), 3.72 (2H, t, J = 5.9 Hz), 3.91-3.95 (2H, m), 6.93 (2H, d, J = 9.4 Hz), 7.00 
(2H, brs), 7.08 (1H, d, J = 5.5 Hz), 7.12 (2H, brs), 8.07 (2H, t, J = 9.4 Hz), 8.41 
(1H, d, J = 5.5 Hz); 

HRMS m/z calcd for C H N O S 413.1396, found 413.1400; 

19 21 6 3 

MS (FAB) m/z: 413 [M+H]\ 338, 246, 182; 

Anal. Calcd for C H NO S-0.76H O: C, 53.55; H, 5.09; N, 19.72; S, 7.52. Found: 

19 20 6 3 2 

C, 53.85; H, 4.86; N, 19.54, S, 7.14. 
[0229] (HJi^j60) -4- [4- (4-^00731^/1') -1, A-'sT^ls 
M^A2, 3 - b]t°y - 2 - *;^t5K (00 ?a*f fr£ *J##3 - 94) 
(60a) tert-7'^/V 4- (4-^nu7x^) -1, 4-^71f^V- l-TJ/l^r 

Org. Lett. , 4, 581 -584(2002) ^mM&tltz%mtmmzRfo%ftfo\ & 
*H NMR(DMSO-d , 400 MHz) 5 1.36 (4.5H, s), 1.43 (4.5H, s), 1.91-1.97 (2H, m), 

6 

3.19 (1H, t, J = 6.3 Hz), 3.30 (1H, t, J = 6.3 Hz), 3.48-3.56 (6H, m), 6.59 (2H, d, J 
= 9.0 Hz), 7.121 (2H, d, J = 3.5, 9.0 Hz). 
(60b) \-(A-^nw7^;V)-\, 4-v ; 7i£^>' 

tert-y^-ZU 4-7i=;l/-l, 4-^7if/^-l-#/V/tf3^7— h<Dftt>WZ 
. HJI#J60 (60a) -C${ jgLfctert - 7*^/V 4 - (4 - ^PP7i-;>) - 1 , 4 - v=7 

'H NMR(CDC1 , 400 MHz) 8 1.87 (2H, quint, J = 5.9 Hz), 2.80 (2H, t, J = 5.9 Hz), 

3 

3.00 (2H, t, J = 5.9 Hz), 3.49 (2H, t, J = 5.9 Hz), 3.53 (2H, t, J = 5.9 Hz), 6.58 
(2H, t, J = 9.4 Hz), 7.11 (2H, d, J = 9.4 Hz). 

(60c) (2Z)-3-[4-(4-^nn73i— 4-^Ti?/^-l--T/k)- 2- 
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vrj-f* - 2 - 3i^^-T5K 

i, 4— ^r^N°ys:fflv\ mmm5 (5a) iz.tm^ntcijmtmm^KJt^n^\ 

Mp 170-172*0 (decomposition); 

IR (KBr) v 3370, 3268, 3175, 2187, 1536, 1498, 1397, 813, 510 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 1.88-1.94 (2H, m), 2.22 (3H, s), 3.48-3.53 (4H, 

6 

m), 3.58-3.60 (2H, m), 3.70-3.72 (2H, m), 6.75 (2H, d, J = 9.0 Hz), 7.14 (2H, d, J 

= 9.0 Hz), 8.34 (1H, brs), 8.98 (1H, brs); 

HRMS m/z calcd for C H N CIS 335.1097, found 335.1095; 

16 20 4 

MS (FAB) m/z: 335 [M+H]\ 273, 246, 211, 165, 63; 

Anal. Calcd for C H C1N S: C, 57.39; H, 5.47; N, 16.73; CI, 10.59; S, 9.58. 

16 19 4 

Found: C, 57.23; H, 5.47; N, 17.77; CI, 10.59; S, 9.54. 

(60d) (2Z)-3-[4-(4-^nn7^7V)-l, 4-v 5 Tif/^-l-^V]-2- 

S'TV-n-CUe) - (iy^/vr^y)^v^']-f^-2-^^r^Y 

(2Z) -2— >7V-3-[4- (4-^h^7^/V) -1, 4-v f T^^-l->f/V 
]7'?-2-^^yfT^<DiX&m^ ^3S^60(60c)-eMitbfc(2Z) -3-[4 - ( 
4 -^no7i^) -1,4- ^Tlf/"^ - 1 - <4M - 2 - */T/-?9 - 2 - ^I^;*- 
T5K£ffll\ «#l58(58d) {c:fB«$i^fc^t[nl#^SiS^ ; fT^v^, £HfrMfr£ 

Mp 259-264 *£; 

IR (KBr) v 2926, 2176, 1610, 1499, 1328, 1291, 1194, 1012, 923, 820 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 1.94-1.97 (2H, m), 2.46 (3H, s), 2.90 (3H, s) 3.13 

6 

(3H, s), 3.54 (2H, t, J = 5.9 Hz), 3.69-3.76(4H, m), 3.79-3.81 (2H, m), 6.75 (2H, 
d, J = 9.0 Hz), 7.11 (2H, d, J = 9.0 Hz), 8.42 (1H, s); 
HRMS m/z calcd for C H N CIS 390.1519, found 390.1524; 

19 25 5 
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MS (FAB) m/z: 390 [M+H]\ 356, 318, 273, 208, 196, 180, 166, 90; 

Anal. Calcd for C H C1N S: C, 58.42; H, 6.20; N, 17.96; CI, 9.09; S, 8.22. Found: 

19 24 5 

C, 58.41; H, 6.17; N, 17.66, CI, 8.91; S, 8.12. 

(60e) 3-T5y-4-[4-(4-^on73i=:^)-l, A-i/THsO-l-J/V^ 

^y[2, 3-b]t°y> ? ^-2-^7/V/K^f-5:K 

(2Z) -2— >7/-N-[(lE) - ('y^^7^/)^uy]-3-[4- (4-*b*is 

60 (60d) "C$i jgLfc (2Z) - 3 - [4 - (4 - ^dp7i^) -1,4- ^Tif^V - 1 
— f>] — 2— v9V — N— [(IE) — (vW/VT5/) ^U^W - 2 - rc^^T^ 
K&fflWC, ^W58(58e)^CfEic$^c*■^[^#^^&^fT^V^, WMit^ 

Mp 92-96 V,; 

IR (KBr) v 3441, 3323, 2948, 1646, 1594, 1499, 1368, 939, 810 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 2.11-2.16 (2H, m), 3.15-3.20 (2H, m), 3.26-3.28 

6 

(2H, m), 3.53 (2H, t, J = 5.9 Hz), 3.75 (2H, t, J = 4.4 Hz), 6.76 (2H, d, J = 8.8 Hz), 
6.99 (2H, brs), 7.07 (1H, d, J = 5.4 Hz), 7.08 (2H, brs), 7.17 (2H, t, J = 8.8 Hz), 
8.40 (1H, d, J = 5.4 Hz); 

HRMS m/z calcd for C H N OC1S 402.1155, found 402.1158; 

19 21 5 

MS (FAB) m/z: 402 [M+H] + , 385, 273, 258, 246, 211, 200, 93; 

Anal. Calcd for C H C1N OS-0.51H O: C, 55.51; H, 5.15; N, 17.04; CI, 8.62. 

19 20 5 2 

Found: C, 55.60; H, 5.09; N, 16.84; CI, 8.76. 
[0230] (HJfe^J61)3-T^y-4-[4-(2-^nn73i=/V)-l, 4—^Tif/^-l-^ 
)V\^J [2, 3 - b]tf U vV- 2 - #/V2lWMKK (#Jjj*f fc<^#-t3 - 92) 
(61a) tert-^/V 4- (2-^nn7i^;l/) -1, *-V7^'^s-\-il)Vi&t 

Org. Lett. , 4, 581-584(2002) \zm^ntcjjfemm\mJ&Zftte\<\ U 



WO 2005/100365 



193 



PCT/JP2005/007025 



IR (film) v 2976, 1692, 1482, 1366, 1160, 751 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 1.46 (4.5H, s), 1.47 (4.5H, s), 1.97-2.04 (2H, m), 
3.14-3.21 (4H, m), 3.53-3.64 (4H, m), 6.90 (1H, t, J = 7.1 Hz), 7.04 (1H, d, J = 7.1 
Hz), 7.14 (1H, t, J = 7.1 Hz), 7.32 (1H, d, J = 7.1 Hz); 
HRMS m/z calcd for C H N O 35 C1 310.1448, found 310.1472; 

16 23 2 2 

MS (EI) m/z: 310 [Ml, 282, 253, 237, 209, 193, 180, 166, 154, 138, 125, 111, 70, 
57. 

(61b) 1- -1, 4-i?T-\£/<^ 

, HM61(61a)T^itL/ctert-^;V 4- {2-?vvy^/V) -1, 

^v^-l-^^/^?dr^-h^fflv^^lfe^J57(57b) Ktm^tz^mtmm^ 

IR (film) v 2941, 2836, 1588, 1481, 1295, 1040, 752 cm" 1 ; 

max 

! H NMR(CDC1 3 , 400 MHz) § 1.93 (2H, quint, J = 5.9 Hz), 2.18 (1H, brs), 
3.03-3.08 (4H, m), 3.23-3.29 (4H, m), 6.87 (1H, t, J = 5.9 Hz), 7.07 (1H, d, J = 5.9 
Hz), 7.14 (1H, t, J = 5.9 Hz), 7.31 (1H, d, J = 5.9 Hz); 
HRMS m/z calcd for C H N CI 210.0924, found 210.0916; 

11 15 2 

MS (EI) m/z: 210 [Ml, 180, 175, 168, 154, 146, 128, 111, 92, 77, 64. 

(61c) (2Z)-3-[4-(2-^nn7^/v)-i, 4-^ T ^y-i-^^-]- 2 - 

*sTJ-?9 - 2 - ^y^T^Y 
jy73-;VT^/\Z.ftxX. (61b)-eM}iUbl - (2-^nn7i^) - 

i, 4-z?Tn^y%m\ mmms (5a) iztm£titcjjmt®mztxi&%ftte\<\ 

Mp 123-124 V; 

IR (KBr) v 3367, 3265, 3186, 2184, 1611, 1525, 1402, 1289, 1041, 766, 673 cm" 1 

max 
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'H NMR(CDC1 3 , 400 MHz) 5 2.12-2.17 (2H, m), 2.69 (3H, s), 3.23 (2H, t, J = 5.9 
Hz), 3.34-3.37 (2H, m), 3.91 (2H, t, J = 5.9 Hz), 3.97-4.00 (2H, m), 6.70 (2H, brs), 

6.97 (1H, dt, J = 1.2, 8.2 Hz), 7.05 (1H, dd, J = 1.2, 8.2 Hz), 7.19 (1H, dt, J = 1.2, 

8.2 Hz), 7.35 (1H, dd, J = 1.2, 8.2 Hz); 
HRMS m/z calcd for C H N CIS 335.1097, found 335.1098; 

16 20 4 

MS (FAB) m/z: 335 [M+H] + , 273, 246, 211; 

Anal. Calcd for C 6 H 9 CIN S«0.64H O: C, 55.48; H, 5.90; N, 16.17; CI, 10.23; S, 
9.26. Found: C, 55.69; H, 5.81; N, 16.19; CI, 9.97; S, 9.35. 
(6 Id) 3-T5/-4-[4-(2-^ou7ai-/V)-l, 4-i?7l£s^- 1 -^/U]^ 
=^A2, 3-b]tfy^-2-;M^ri^K 
M1&M6 1 (61c) ■?jR3gUfc (2Z) - 3 - [4 - (2-^nn7xn;V) -1,4- VTM 
>ry^-2-ai>^2j-T^r ? (64mg, 0. 19mmol)irN, N 
->W/V;}VW*75K \y^;VT^— 7V(54mg, 0. 45mmol)£r^y—M2m 

/VAT5K(0. 3mL)^fi?U 80t;-ei5#M#Lfc o SJ£^1^£^fiM£p 
U 8N7R^b^hy^7K^(0. 08mL)t2-^noTirhT5K(21mg, 0. 22m 

r'@jk$*fc©*>, mfc^nmu 76m g («3i%)«f^b^£#fc 0 

Mp 206-210 

IR (KBr) v 3435, 3318, 3168, 1645, 1584, 1501, 1369, 1041, 937, 761 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 2.05-2.11 (2H, m), 3.28-3.31 (2H, m), 

6 

3.41-3.48(6H, m), 6.97-7.01 (1H, m), 7.07 (2H, brs), 7.11 (2H, brs), 7.11-7.12 
(1H, m), 7.25-7.27 (2H, m), 7.40 (1H, d, J = 7.1 Hz), 8.40 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H N OC1S 402.1155, found 402.1153; 

19 21 S 

MS (FAB) m/z: 402 [M+H]\ 246, 189, 182; 
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Anal. Calcd for C H C1N OS-0.22H O: C, 56.23; H, 5.08; N, 17.25; CI, 8.73; S, 

19 20 5 2 

7.90. Found: C, 56.18; H, 5.11; N, 17.08; CI, 8.66; S, 7.62. 

[0231] (Hlfe^j62)3-T5y-4-C4-(4— A-'sT-H'O-l-J 
;V\^J[2, 3-b]try^-2-*/VJK*^K(^J^l2'g'4fe#-§-3-98) 
(62a) tert-^/V 4- (4-^7771-^) - 1, 4-> ? Tif/^-l-^V^ 

4-i/Ty7yV^-n^irV (242mg x 2mmol) &J:tf ten-^^^^^/V* 
^fc°^7vM801rng, 4mmol)£<£/Bl/t, Hil#]59(59a) (CfEic^^c^^ 
l^fc&J&SrfTfcl \ @ mc&Qi (364mg, l|X^60%) 

IR (film) v 2975, 2214, 1691, 1606, 1521, 1417, 1365, 1240, 1178, 929, 819, 544 

max 

-1 

cm ; 

'H NMR(DMSO-d , 400 MHz) 5 1.16 (4.5H, s), 1.28 (4.5H, s), 1.68-1.85 (2H, m), 

6 

3.17 (1H, t, J = 5.9 Hz), 3.25 (1H, t, J = 5.5 Hz), 3.44-3.68 (6H, m), 6.81 (2H, d, J 
= 9.4 Hz), 7.48 (2H, dd, J = 3.5, 9.4 Hz); 
HRMS m/z calcd for C H NO 301.1790, found 301.1784; 

17 23 3 2 

MS (FAB) m/z: 302 [M+H]\ 301, 246, 228, 200, 120. 
(62b) 1 - (4-'>7/7x^U)-l, 4- VTM'^s 

, W&&\§2 (62a) ■CSSitUfctert-^'^ 4- (4-v'7;7x^V) - 1, 4-l?T 

■M^y-i-^;v^yy-h^m^\ ^ife^57(57b) {cmm^titc^mtmm^ 

IR (film) v 2935, 2211, 1606, 1521, 1404, 1178, 817, 544 cm"'; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.87 (2H, quint, J = 5.9 Hz), 2.81 (2H, t, J = 5.9 Hz), 

3 

3.01 (2H, t, J = 5.9 Hz), 3.55 (2H, t, J = 5.9 Hz), 3.61 (2H, t, J = 5.9 Hz), 6.65 
(2H, t, J = 9.0 Hz), 8.43 (2H, d, J = 9.0 Hz); 
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HRMS m/z calcd for C H N 201.1266, found 201.1268: 

12 15 3 

MS (EI) m/z: 201 [Ml, 171, 159, 145, 131, 116, 102. 

(62c) (2Z) -2—X7V-3-[4- (4- ->7y7x-^) -1, 4-v?Ti?^V-l 
-JM?* - 2 - ^s^-irT^y 

^J-f^-^TVy tCftfc-C, HJfi0!l62 (62b) -eM5§Lfcl - (4->7/7i^) - 
1, 4-v?Tif/-^£ffiV\ ^»5(5a)tCWa«$tL^&^|Wl«^jJ:^ff^V\ 

Mp 169-171^ (decomposition); 

IR (KBr) v 3290, 2214, 217, 1604, 1519, 1408, 1179, 819, 543 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 1.88-1.94 (2H, m), 2.21 (3H, s), 3.52 (2H, t, J = 

6 

5.5 Hz), 3.58-3.63 (4H, m), 3.82 (2H, t, J = 5.5 Hz), 6.85 (2H, d, J = 9.0 Hz), 7.51 
(2H, d, J = 9.0 Hz), 8.38 (1H, brs), 9.02 (1H, brs); 
HRMS m/z calcd for C H N S 326.1440, found 326.1436; 

17 20 5 

MS (FAB) m/z: 326 [M+H]\ 202, 171, 120. 

(62d) (2Z)-2-^T7-3-[4-(4-^T77^/^)-l, 4-Z?712s<>-1 
--|7V]-N-[(1E) - (v f ^VT5/)^L-^]7^-2-^>'^T^K 

(2Z) - 2 — >7V - 3 - [4 - (4-*b**S7^~;V) -1,4- v^Ti?/^- 1 -J/V 
W^-xZsttT^YtDftfcWZ.. ^Jfe^62(62c)-eMitL/c(2Z) -3-[4- ( 
4 - 9 sTJ 7s=;V) -1,4- v?T-tf^>- - 1 - - 2 - 9 yyjrf9 - 2 - 
TSK£/BV\ Hife#l58(58d) KKi&*l,fc;frifefc|i^fc££StfTfcV\ SllrMI^ 

Mp 120-126 1C; 

IR (KBr) v 2926, 2211, 2180, 1606, 1519, 1178, 821, 546 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.94-1.97 (2H, m), 2.44 (3H, s), 2.90 (3H, s) 3.14 

6 

(3H, s), 3.64 (2H, t, J = 5.5 Hz), 3.71-3.77(4H, m), 3.90 (2H, t, J = 5.5 Hz), 6.85 
(2H, d, J = 9.0 Hz), 7.48 (2H, d, J = 9.0 Hz), 8.41 (1H, s); 
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HRMS m/z calcd for C H N S 381.1861, found 381.1856: 

20 25 6 

MS (FAB) m/z: 381 [M+H]\ 336, 257, 230, 202, 180, 90, 65; 

Anal. Calcd for C H N S-0.62H O: C, 61.33; H, 6.50; N, 21.46; S, 8.19. Found: 

20 24 6 2 

C, 61.36; H, 6.35; N, 21.25, S, 8.11. 

(62e) 2>-T^J-A-[A-{4-*yTJ7^=-)V)-\, 4-^Tif^V- l-^Vkl^ 
=^A2, 3-b]f y^-2-^jK^?K 
(2Z) -2— >7V-N-[(1E) - (vW^T5/)^l^]-3-[4- (4-p<h^> 

62 (62d) -ClSt jgLfc (2Z) - 2 - ->7V - 3 - [4 - (4 -^7;7x=;l/) -1,4—5? 
Tif/'O-l— f7H-N-[(lE) - (^^T57)^^]^-2-^^T5 

Mp 151-153 t; 

IR (KBr) v 3439, 3327, 2211, 1605, 1519, 1366, 1178, 938, 818, 544 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.13-2.18 (2H, m), 3.17-3.19 (2H, m), 3.61 (2H, 

6 

t, J = 6.3 Hz), 3.84 (2H, t, J = 5.1 Hz), 6.86 (2H, d, J = 9.0 Hz), 6.96 (2H, brs), 
7.05 (1H, d, J = 5.5 Hz), 7.07 (2H, brs), 7.52 (2H, t, J = 9.0 Hz), 8.37 (1H, d, J = 
5.5 Hz); 

HRMS m/z calcd for C H N OS 393.1497, found 393.1501; 

20 21 6 

MS (FAB) m/z: 393 [M+H] + , 273, 246; 

Anal. Calcd for C H N OS-0.94H O: C, 58.67; H, 5.39; N, 20.53. Found: C, 

20 20 6 2 

58.99; H, 5.51; N, 20.22. 
[0232] (Hit#!|63)3-T^y-4-[4- {4-h])7fr*v*?-/V7=L~/V)-l, 4-^Tif^ 

y-i- -ifvyf-^Ai, 3 - b] t°y >v - 2 - ij/v^^y* {mmt&m^z - 1 2 
1) 

(63a) tert--?J-/V 4-{4-Y^)yjV^rn^/vy^;l')-l,4-\/T J ^^y- 
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Org. Lett. , 4, 581-584(2002) fctm$htcjfW:bmmKR)&$:ftfo\m 
IR (KBr) v 2974, 1673, 1422, 1332, 1197, 1100, 987, 829 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.33 (4.5H, s), 1.41 (4.5H, s), 1.93-1.99 (2H, m), 
3.20 (1H, t, J = 6.3 Hz), 3.31 (1H, t, J = 5.9 Hz), 3.54-3.62 (6H, m), 6.67 (2H, d, J 
= 9.0 Hz), 7.40 (2H, d, J = 9.0 Hz); 

HRMS m/z calcd for C H NOF 344.1711, found 344.1718; 

17 23 2 2 3 

MS (FAB) m/z: 345 [M+H]\ 344, 289, 243, 214, 174, 120, 57; 

Anal. Calcd for C H F N O : C, 59.29; H, 6.73; N, 8.13. Found: C, 59.38; H, 

17 23 3 2 2 

6.45; N, 7.98. 

(63b) \-{A-V)yjv^-x2^)vy^)V)-\, 4-VrH/<> 

, ^lfef!j63(63a)T^5tL/ctert-^;V 4- {4-V t )7A'*n*'f-;Vy^~;V) - 
1, A-^T^O~l-^;V^yy-Y^m^\ HJ£#j57(57b) {CfS«$tlfc^ 

IR (film) v 2936, 1616, 1531, 1402, 1330, 1197, 1106, 818 cm" 1 ; 

max 

*H NMR(CDC1 3 , 400 MHz) 8 1.88 (2H, quint, J = 6.3 Hz), 2.81 (2H, t, J = 5.9 Hz), 
3.01 (2H, t, J = 5.1 Hz), 3.54-3.61 (4H, m), 6.67 (2H, t, J = 9.0 Hz), 8.39 (2H, d, 
J = 9.0 Hz); 

HRMS m/z calcd for C H NF 244.1187, found 244.1182; 

12 15 2 3 

MS (EI) m/z: 244 [Ml, 225, 214, 202, 188, 174, 159, 145, 69, 43. 

(63c) (2Z)-2—>Ty-3-[4-(4-MJ7/V^-n^/W73i=:yV)-l, 4-*?T 

1 — l7k|7^-2-^^J-T^K 
^y^/VT5^(Cftx.T, ^H^63(63b)-e»Lfcl- (4-hy7;^n^^ 
y^/V) -l, 4-iSTH/<>%m\ ^»5(5a) iZfflSfeinttmbftmzR 
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Mp 266-269t (decomposition); 

IR (KBr) v 3373, 3267, 3171, 2185, 1614, 1527, 1330, 1104, 822 cm" 1 ; 

max 

5 H NMR(DMSO-d , 400 MHz) 8 1.91-1.95 (2H, m), 2.23 (3H, s), 3.51 (2H, t, J = 

6 

5.5 Hz), 3.59-3.63 (4H, m), 3.79 (2H, t, J = 5.1 Hz), 6.87 (2H, d, J = 8.6 Hz), 7.42 

(2H, d, J = 8.6 Hz), 8.37 (1H, bra), 9.01 (1H, brs); 

HRMS m/z calcd for C H NFS 369.1361, found 369.1359; 

17 20 4 3 

MS (FAB) m/z: 369 [M+H] + , 335, 245, 227, 200, 166, 63; 

Anal. Calcd for C H FN S-0.10H O: C, 55.15; H, 5.23; N, 15.13; F, 15.39. 

17 19 3 4 2 

Found: C, 54.92; H, 5.26; N, 15.25, F, 15.59. 

(63d) (2Z) -2— £/7V-N-[(lE) - (v^5vKT5/)^^]-3-[4 - (4- 

(2Z)-2— >ry-3-[4-(4-^h*S^7^=/V)-l, 4-^T-tf/^-l— <;V 
W-2-^l/^*T^(DiXfr<9^ «#!l63(63c)T*§^Uc(2Z) -3-[4- ( 
4 - YVy/^n^/vy^jv) -1,4- 9 JT*i/^s- 1 -4)V\ - 2 - *yTJ-7*t> - 2 

-^y^r^Y^mw ^W58(58d) iz^m^tt^mtmm^Bu^^n^ 

Mp 251-253 t; 

IR (KBr) v 2927, 2177, 1614, 1400, 1332, 1201, 1107, 925, 832 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.95-1.99 (2H, m), 2.47 (3H, s), 2.89 (3H, s), 

6 

3.12 (3H, s), 3.63 (2H, t, J = 6.3 Hz), 3.70-3.79(4H, m), 3.89 (2H, t, J = 5.1 Hz), 
6.90 (2H, d, J = 9.0 Hz), 7.42 (2H, d, J = 9.0 Hz), 8.44 (1H, s); 
HRMS m/z calcd for C H N F S 424.1783, found 424.1783; 

20 25 6 3 

MS (FAB) m/z: 424 [M+H] + , 390, 379, 352, 245, 227, 200, 188, 90, 73; 

Anal. Calcd for C H F N S: C, 56.72; H, 5.71; N, 16.54; F, 13.46; S, 7.57. Found: 

20 24 3 5 

C, 56.46; H, 5.60; N, 16.36, F, 13.32; S, 7.49. 

(63e) 3-T5/-4-[4-(4-hy7/V^-n^/Vy^yV)-l, 4-v=Tif/^- 
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(2Z) -2— ^Ty-N-[(1E) - (vW/l-7^/)^V^]-3-[4- (A-^Y^y 

63 (63d) T^3tb/c (2Z) - 2 - *s7 V - N - [ ( IE) - {*}Ff-)V7%A t^W] ~ 3 
-[4- {4-Y^y^n^;vyx.=.;V)-l, 4-i?7H/<y-l-4M7*?-2- 

Mp 204-208 <€; 

IR (KBr) v 3326, 1614, 1502, 1330, 1199, 1104, 939, 817 cm" 1 ; 

max 

'H NMR(DMSOd , 400 MHz) 5 2.15-2.19 (2H, m), 3.17-3.22 (2H, m), 3.30-3.32 

6 

(2H, m), 3.62 (2H, t, J = 5.5 Hz), 3.84-3.86 (2H, m), 6.91 (2H, d, J = 9.0 Hz), 7.00 
(2H, brs), 7.09 (1H, d, J = 5.5 Hz), 7.11 (2H, brs), 7.47 (2H, t, J = 9.0 Hz), 8.41 
(1H, d, J = 5.5 Hz); 

HRMS m/z calcd for C H ON F S 436.1419, found 436.1418; 

20 21 5 3 

MS (FAB) m/z: 436 [M+H] + , 419, 246, 214; 

Anal. Calcd for C H FN OS-0.98H O: C, 53.01; H, 4.88; N, 15.46; F, 12.58; 

20 20 3 5 2 

S.7.08. Found: C, 52.79; H, 4.61; N, 15.21; F, 12.97; S, 7.12. 
[0233] (^ifefl)64)3-T57-4-{4-[4-(^/^^-)7^^]-l, 4-> ? Ti?/^- 
f-^A2, 3 - b]t°y - 2 - #/V^lKK (0!l^f fc-£&##3 -131) 
(64a) ten-y'^-JV 4-[4- (^Vl^fr) ^-/l']- 1, 

Org. Lett. , 4, 581-584(2002) \£m^tlttfetmmzfcjfc%:ftf£\\m 
IR (film) v 2974, 1693, 1595, 1503, 1416, 1365, 1237, 1168, 1125, 930, 810 cm" 1 ; 

max 

■H NMR(CDC1 , 400 MHz) 8 1.35 (4.5H, s), 1.42 (4.5H, s), 1.91-1.96 (2H, m), 

3 

2.39 (3H, s), 3.19 (1H, t, J = 5.9 Hz), 3.30 (1H, t, J = 5.9 Hz), 3.49-3.54 (6H, m), 
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6.61 (2H, d, J = 8.6 Hz), 7.22 (2H, d, J = 8.6 Hz); 

HRMS m/z calcd for C H O N S 322.1715, found 322.1714: 

17 26 2 2 

MS (FAB) m/z: 322 [M + ], 266, 221, 178, 57; 

Anal. Calcd for C H NO S-0.28H O: C, 62.34; H, 8.17; N, 8.55. Found: C, 

17 26 2 2 2 

62.38; H, 8.41; N, 8.38. 

(64b) 1 -[4- (*?-;V^*)y*-M-l, 4-^Tif/NV 

, ^M64(64a)T'M^Lfetert-y^-yV 4-[4-(^f t)7i^]-l, 4 

-> J T^f/^v-l-^/^^>7-^^fflv^, ^ifefij57(57b) fciEi&ftfc**!^ 

IR (film) v 2919, 1595, 1503, 1395, 1195, 809 cm"'; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.88 (2H, quint, J = 5.9 Hz), 2.40 (3H, s), 2.82 (2H, 
t, J = 5.9 Hz), 3.01 (2H, t, J = 5.1 Hz), 3.47-3.57 (4H, m), 6.64 (2H, d, J = 8.6 Hz), 
8.25 (2H, d, J = 8.6 Hz); 

HRMS m/z calcd for C H N S 222.1191, found 222.1178; 

12 18 2 

MS (EI) m/z: 222 [M*], 192, 180, 166, 151, 137, 108, 91, 77, 70, 56, 43. 

(64c) (2Z)-2-i/Ty-3-{4-[4-(^/^^-)^-yk]-l, 4-^Tif/^ 

^yy'^)vrvy\z.^x, Hi£#d64(64b)-e$^Uci- (4-^u^/uy T ^ 

Mp 159-160°C (decomposition); 

IR (KBr) v 3341, 3154, 2178, 1594, 1501, 1392, 1244, 1011, 879, 811 cnf 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.90-1.94 (2H, m), 2.23 (3H, s), 2.36 (3H, s), 

6 

3.49-3.54 (4H, m), 3.59-3.61 (2H, m), 3.70-3.73 (2H, m), 6.75 (2H, d, J = 8.6 Hz), 
7.16 (2H, d, J = 8.6 Hz), 8.35 (1H, brs), 9.01 (1H, brs); 



WO 2005/100365 



202 



PCT/JP2005/007025 



HRMS m/z calcd for C HNS 346.1286, found 346.1245; 

17 22 4 2 

MS (EI) m/z: 346 [Ml, 272, 247, 222, 205, 192, 178, 166, 151, 137, 123, 96, 68, 
59, 42; 

Anal. Calcd for C H N S -0.08H O: C, 56.68; H, 6.42; N, 16.10; S, 18.43. Found: 

17 22 4 2 2 

C, 58.47; H, 6.32; N, 15.98, S, 18.39. 

(64d) (2Z) -2— ^T/-N-[(1E) - (^^T57)^^>-]-3- {4-[4- ( 

y^;V] -1,4- i?Tl£'<> ^^JrT^Y 
(2Z) -2— >7V-3-[4- (4-*y*i/7^~;V) -1, 4-^T^V-l-^yV 
W-2-x.>3-jrT^(Ditfrm^ Hifefd64(64c)-eMatL/c(2Z) -3-{4-[ 
4 - (p^/V^) 7*.=-;V~\ -1,4- vTif ^V- 1 -4M - 2 - */TJ~f9 - 2 - ^ 

Mp 133-136 t; 

IR (KBr) v 2921, 2177, 1610, 1501, 1396, 1325, 1291, 1195, 1011, 923, 815 cm"' 

max 

*H NMR(DMSO-d , 400 MHz) 5 1.93-1.98 (2H, m), 2.35 (3H, s), 2.49 (3H, s), 

6 

2.92 (3H, s), 3.14 (3H, s), 3.53 (2H, t, J = 5.9 Hz), 3.69-3.81 (6H, m), 6.75 (2H, d, 
J = 9.0 Hz), 7.14 (2H, d, J = 9.0 Hz), 8.46 (1H, s); 
HRMS m/z calcd for C HNS 402.1786, found 402.1770; 

20 28 5 2 

MS (FAB) m/z: 402 [M+H] + , 368, 330, 221, 192, 178, 166; 

Anal. Calcd for C H N S -0.2H O: C, 59.28; H, 6.82; N, 17.28; S, 15.83. Found: 

20 27 5 2 2 

C, 59.53; H, 6.80; N, 17.00; S, 15.96. 

(64e) ?>-T^J-A-{A-\A-{^)V^)y^)V\-\, A-i/T^V-l- 
s(;V}^^A2, 3-b]t>^-2-;#/i^^lKK 

(2Z) -2-^T/-N-[(lE) - (^^/^T^/)^U>]-3-[4- (4-^Hri/ 
7^~/V)-l, 4-v ; Tif/NV-l-^/V]7^-2-^^T5K^x.T, 'MMM 
64 (64d) -e®J£L/c (2Z) - 2 - V7V - N - [ ( 1 E) - (i^v ) ^ W] - 3 
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-{4-[4- {^;V^)y^.=.;V\~l, 4-> ? T^V-l-^/V}y^-2-3i^ 
Mp 186-188 X:; 

IR (KBr) v 3433, 3326, 3163, 1657, 1592, 1500, 1367, 1232, 940, 811 cm" 1 ; 

max 

*H NMR(DMSO-d , 400 MHz) 5 2.09-2.14 (2H, m), 2.36 (3H, s), 3.16-3.18 (2H, 

6 

m), 3.25-3.28 (2H, m), 3.52 (2H, t, J = 6.3 Hz), 3.74 (2H, t, J = 4.7 Hz), 6.73 (2H, 
d, J = 9.0 Hz), 6.94 (2H, brs), 7.05 (1H, d, J = 5.1 Hz), 7.06 (2H, brs), 7.17 (2H, t, 
J = 9.0 Hz), 8.37 (1H, d, J = 5.1 Hz); 

HRMS m/z calcd for C H ON S 414.1422, found 414.1414; 

20 24 5 2 

MS (FAB) m/z: 414 [M+H]\ 413, 397, 275, 230, 218, 192, 178, 166; 

Anal. Calcd for C H N OS : C, 58.08; H, 5.61; N, 16.93; S, 15.51. Found: C, 

20 23 5 2 

57.91; H, 5.66; N, 16.68; S, 15.42. 
[0234] (Hi£#j65)3-T5:/-4-[4- (3-^-1, 4-^T^>-l-^yV]^ 

y [2, 3 - b] try i?> - 2 - ^/v^ikk (mmk&to&tt - 1 10) 

(65a) tert-^/V 4- (3-M~M') -1, ^--JT^^-l-lJ/V^i/y— 
Y 

org. Lett. , 4, 581 -584 (2002) \zmM^fitz^mtmm^Rit^n^\m 

IR (film) v 2974, 1695, 1602, 1498, 1415, 1175, 930, 692 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.36 (4.5H, s), 1.44 (4.5H, s), 1.92-1.98 (2H, m), 
2.28 (3H, s), 3.19 (1H, t, J = 6.3 Hz), 3.29 (1H, t, J = 6.3 Hz), 3.49-3.54 (6H, m), 
6.46-6.48 (3H, m), 7.06 (1H, t, J = 7.1 Hz); 
HRMS m/z calcd for C HON 290.1994, found 290.1981; 

17 26 2 2 

MS (FAB) m/z: 290 [M + ], 235, 217, 189, 120, 91, 70, 57; 

Anal. Calcd for C H NO -0.16H2O: C, 69.62; H, 9.05; N, 9.55. Found: C, 69.71; 

17 26 2 2 
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H, 9.36; N, 9.28. 

(65b) 1 - (3 - h/W/V) -1,4- i?TH/<> 

,HJfefi»j65(65a)-CjS{igUfetert-^/V 4- - 1, 
-l-;fr>a^$/?~h&J8l\ ^ife#|57(57b) KiE#£;ftfc;*rifc£lR)«IK:KJ&& 

IR (film) v 2928, 1601, 1498, 1363, 1178, 765, 692 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.88 (2H, quint, J = 4.3 Hz), 2.29 (3H, s), 2.82 (2H, 
t, J = 5.9 Hz), 3.02 (2H, t, J = 5.1 Hz), 3.52-3.57 (4H, m), 6.47-6.51 (3H, m), 7.09 
(2H, dd, J = 1.9, 9.4 Hz); 

HRMS m/z calcd for C H N 190.1470, found 190.1456; 

12 18 2 

MS (EI) m/z: 190 [Ml, 160, 148, 134, 122, 105, 91, 77, 65, 43. 

(65c) (2Z)-2-->T/-3-[4-(3-h/W/V')-l, 4— ^T^^-l-^/W] 

<iV7 s ?>\'T^\ZjfrXX, Hife^J65(65b)-C3K5tLfel-(3-b/W/V)-l, 4 
Mp 144-148 'C; 

IR (KBr) v 3151, 2188, 1601, 1542, 1345, 1174, 912, 766 cm" 1 ; 

max 

J H NMR(DMSO-d , 400 MHz) 5 1.91-1.95 (2H, m), 2.22 (3H, s), 2.23 (3H, s), 

6 

3.48-3.54 (4H, m), 3.60-3.63 (2H, m), 3.68-3.71 (2H, m), 6.44 (1H, d, J = 7.0 Hz), 
6.55-6.57 (2H, m), 7.03 (1H, t, J = 7.0 Hz), 8.34 (1H, brs), 9.01 (1H, brs); 
HRMS m/z calcd for C H N S 315.1644, found 315.1645; 

17 23 4 

MS (FAB) m/z: 315 [M+H]\ 281, 256, 246, 173; 

Anal. Calcd for C H N S: C, 64.93; H, 7.05; N, 17.82; S, 10.20. Found: C, 64.65; 

17 22 4 

H, 7.05; N, 17.73, S, 10.13. 
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(65d) (2Z) -2— >3V-N-[(1E) - (v?^VT5/)^^]-3-[4- (3- 
M~f» -1, 4— ✓ J T^^-l-^U]^-2-^y^T^K 

(2Z) -2— >7V-3-[4- (4-^h^7^/V) -l, 4-^7-tfV^-l— f/V 
]^-2-xyft7?K©ftfc!)^ «0!j65(65c)T*§SBiLfc(2Z) -3-[4- ( 
3 - h/W/V) -1,4- ^Tif^- 1 -^V] - 2 - i/TS-f* - 2 - ^^T^R^ 

Mp 256-260t (decomposition); 

1R (KBr) v 2178, 1608, 1394, 1292, 1181, 1118, 773, 692 cm" 1 ; 

max 

] H NMR(DMSOd , 400 MHz) 5 1.94-1.99 (2H, m), 2.21 (3H, s), 2.49 (3H, s), 

6 

2.92 (3H, s), 3.14 (3H, s), 3.54 (2H, t, J = 5.9 Hz), 3.68-3.77(6H, m), 6.43 (1H, d, 
J = 7.8 Hz), 6.55-6.58 (2H, m), 7.02 (1H, t, J = 7.8 Hz), 8.45 (1H, s); 
HRMS m/z calcd for C H N S 370.2065, found 370.2057; 

20 28 5 

MS (FAB) m/z: 370 [M+H] + , 354, 336, 325, 298, 281, 235, 208, 196, 180, 173, 160, 
134, 115, 90, 58; 

Anal. Calcd for C H N S-0.06H O: C, 64.82; H, 7.38; N, 18.90; S, 8.65. Found: 

20 27 5 2 

C, 64.85; H, 7.22; N, 18.61; S, 8.95. 

(65e) 3-T^y-4-[4-(3-h/W/V)-l, 4-^71f^V-l--f7V]^V[2 
, 3-b]fc 0 yv^-2-#/v^lKK 
(2Z) -2— >7y-N-[(lE) - (v^vV75/)^l^]-3-[4- 

65(65d)X^^itLfc(2Z) -2— '>7V-N-[(1E) - (i^^/UT^J)^U^]-3 
-[4- (3-MH7V) -1, 4-v ? T^V^-l-^]^-2-^^T5K^ffl 
wr, HJfe^j58(58e) fcge«$tbfc^jfe^lRj«iz:S*SSrfif*v^, «frMb^£#fc 

o 

Mp 209-212 
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IR (KBr) v 3327, 3169, 2830, 1637, 1579, 1498, 1373, 1234, 1182, 942, 767 cm" 1 

max 

i 

'H NMR(DMSO-d , 400 MHz) 5 2.10-2.15 (2H, m), 2.22 (3H, s), 3.14-3.18 (2H, 

6 

m), 3.26-3.28 (2H, m), 3.52 (2H, t, J = 6.3 Hz), 3.73 (2H, t, J = 4.7 Hz), 6.41 (1H, 
d, J = 7.8 Hz), 6.53-6.56 (2H, m), 6.97 (2H, brs), 7.01 (1H, t, J = 7.8 Hz), 7.05 
(1H, d, J = 5.5 Hz), 7.06 (2H, brs), 8.37 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H ON S 382.1702, found 382.1699; 

20 24 5 

MS (FAB) m/z: 382 [M+H]\ 365, 248, 230, 218, 202, 176; 

Anal. Calcd for C H N OS-0.08H O: C, 62.73; H, 6.10; N, 18.29; S, 8.37. Found: 

20 23 5 2 

C, 62.56; H, 6.08; N, 18.14; S, 8.32. 
[0235] mifoM66) 3-T^-A-{4-iA-{^;V^y^^;V)y^.=.;V]-l, A- f JT 

•Ms*y - i -jjv) [2, 3 - b] t°y - 2 - # a^ikk mmY&mmm 

-132) 

"Mm iJ64 (64e) X-mM^tcZ -75/ - 4 - (4 - [4 - ^A^Hr) y^;V\ - 1 , 
4-v ? 7-lf/N 0 >--l-^V}^y[2, 3-b]t°y> ? ^-2-^/V^i^5K(57mg, 0. 
14mmol)^^7— /V(5mL)(C^L, i§3|>^^hy^(33mg, 0. 15mmol) 

Mp 153-157 X:; 

IR (KBr) v 3439 , 3324, 3182, 1646, 1592, 1505, 1367, 1093, 1037, 939, 814 cm 

max 

-1. 

'H NMR(DMSO-d , 400 MHz) 5 2.13-2.17 (2H, m), 2.67 (3H, s), 3.18-3.22 (2H, 

6 

m), 3.29-3.31 (2H, m), 3.61 (2H, t, J = 6.3 Hz), 3.84 (2H, t, J = 6.3 Hz), 6.93 (2H, 
d, J = 9.0 Hz), 6.94 (2H, brs), 7.09 (1H, d, J = 5.1 Hz), 7.09 (2H, brs), 7.49 (2H, t, 
J = 9.0 Hz), 8.40 (1H, d, J = 5.1 Hz); 

HRMS m/z calcd for C HONS 430.1371, found 430.1386; 

20 24 2 5 2 

MS (FAB) m/z: 430 [M+H] + , 412, 395, 242, 230, 204, 166, 65; 
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Anal. Calcd for C H N O S -2.1H 0: C, 51.40; H, 5.87; N, 14.98; S, 13.72. 

20 23 5 2 2 2 

Found: C, 51.61; H, 5.87; N, 15.00; S, 13.52. 
[0236] (5life#l67)3-T^y-4-[4- (2-^h^7^/V) - 1, 4-^Tii^-l-^ 

; v]^A2, 3-b]t°vi?^-2-*/v#*v^m^t&mmm- 122) 

(67a) tert-^'^V 4- (2- t\-$ris7 ^-;V) -1, 4-i?T1f'<y-l -jJ/Vtf 
Org. Lett. , 4, 581-584(2002) \Zf£M£tlit%mbmfflZRJ&&?ft&\ M 

IR (film) v 2975, 1694, 1503, 1415, 1242, 1165, 1029, 745 cm" 1 ; 

max 

*H NMR(CDC1 3 , 400 MHz) 5 1.14-1.46 (9H, m), 1.89-2.00 (2H, m), 3.18-3.31 
(4H, m), 3.48-3.62 (4H, m), 3.83 (3H, s), 6.81-6.93 (4H, m); 
HRMS m/z calcd for C HON 306.1943, found 306.1972; 

17 26 3 2 

MS (EI) m/z: 306 [M*], 249, 233, 205, 188, 176, 162, 150, 134, 120, 57. 

(67b) \-{2-^v^yy^=-;v)-\, 4-VtMsO 

, HJfe^j67(67a)-C®iigLfctert-^;V 4- {2-^**^7*—*) -1, 
T^V-l-*^jH^>7-hS:ffiV\ »fij57(57b) ^fE^tLfc^^^ 

IR (film) v 2938, 1593, 1502, 1242, 1028, 744 cm" 1 ; 

max 

*H NMR(CDC1 3 , 400 MHz) 5 1.96 (2H, quint, J = 5.9 Hz), 3.05 (2H, t, J = 5.5 Hz), 
3.11 (2H, t, J = 5.5 Hz), 3.30-3.34 (4H, m), 3.84 (3H, s), 6.83-6.96 (4H, m); 
HRMS m/z calcd for C H ON 206.1419, found 206.1417; 

12 18 2 

MS (EI) m/z: 206 [Ml, 176, 164, 150, 136, 120, 109, 91, 77, 43. 

(67c) (2Z)-2-^T7-3-[4-(2-^h=3f^^/V)-l, 4-v ? X-fef/^-l 
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IR (KBr) v 3287, 3171, 2918, 2184, 1607, 1533, 1452, 1238, 1024, 751 cm"'; 

max ' 

*H NMR(DMSO-d 6 , 400 MHz) 5 1.93-1.98 (2H, m), 2.33 (3H, s), 3.14-3.17 (2H, 
m), 3.25-3.37 (2H, m), 3.60-3.66 (4H, m), 3.75 (3H, s), 6.79-6.90 (4H, m), 8.23 
(1H, brs), 8.91 (1H, brs); 

HRMS m/z calcd for C H ON S 331.1593, found 331.1587; 

17 23 4 ' 

MS (FAB) m/z: 331 [M+H]\ 315, 273, 200, 165, 63. 

(67d) 3-75/-4-[4-(2-^r-3-X7^/V)-i, 4-i?THs<>-l—<(M 
5^/[2, 3-b]t 0 yv?^-2-^/V7K^r-9-5K 
(2Z) - 3 - [4- (2 - ^ou7i-^) -1,4- ^Tif 1 - 2— X7V 

3-[4-(2-^h^ri/73:=/V)-l, 4-^7f/N>-l-^]^-2-xyft7 
Mp 179-184 t; 

IR (KBr) v 3440, 3314, 3141, 1581, 1500, 1371, 1235, 937, 751 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.04-2.10 (2H, m), 3.25-3.40 (8H, m), 3.75 (3H, 
s), 6.80-6.93 (4H, m), 7.05 (2H, brs), 7.08 (2H, brs), 7.11 (1H, d, J = 5.5 Hz), 8.39 
(1H, d, J = 5.5 Hz); 

HRMS m/z calcd for C H O N S 398.1651, found 398.1653; 

20 24 2 5 

MS (FAB) m/z: 398 [M+H]\ 273, 246, 200, 63; 

Anal. Calcd for C H N O S-0.14H O: C, 60.05; H, 5.87; N, 17.51; S, 8.02. Found: 

20 23 5 2 2 

C, 59.87; H, 5.87; N, 17.43; S, 7.85. 
[0237] mmm68) Z-T^J-4-[4-{2-*y*Z/7*.~/V)-l, 4 -i?THs<>-l 
-4/^^A2, 3-b]t°Uv ; ^-2-i7/V^f-5K(^iJ^^#^-3-123) 
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(68a) tert-^/V 4- (3-^h^>7^^) -1, 4— ✓'T^V-l-^l^J? 
Org. Lett. , 4, 581-584(2002) {eifS^tlfc^^^^MJS^ff & 

IR (film) v 2973, 1694, 1612, 1500, 1416, 1165, 930, 753 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 1.37 (4.5H, s), 1.44 (4.5H, s), 1.93-2.00 (2H, m), 
3.19 (1H, t, J = 6.3 Hz), 3.28-3.30 (1H, m), 3.49-3.55 (6H, m), 3.77 (3H, s), 
6.23-6.25 (2H, m), 6.32 (1H, d, J = 7.0 Hz), 7.11 (1H, t, J = 7.0 Hz); 
HRMS m/z calcd for C HON 306.1943, found 306.1937; 

17 26 3 2 

MS (EI) m/z: 306 [M*], 250, 235, 205, 188, 176, 162, 150, 121, 70, 57; 

Anal. Calcd for C H NO -0.38H2O: C, 65.18; H, 8.61; N, 8.94. Found: C, 65.22; 

17 26 2 3 

H, 8.59; N, 8.79. 

(68b) l-(3-*b*c*S7*i—jil')-l, A-'JT^y 

, Wfcfrm (68a) T?$85gLfctert - 4 - (3 - *Y**S7 *l=.A,) - 1 , 4 - i? 

tm^>- i -luvat^yj-Y^m^, i«j57 (57b) ^mm^titc^mtmrn 

IR (film) v 2935, 1611, 1500, 1166, 1054, 923, 752, 688 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.88 (2H, quint, J = 5.9 Hz), 2.82 (2H, t, J = 5.9 Hz), 
3.01 (2H, t, J = 5.9 Hz), 3.51-3.57 (4H, m), 3.78 (3H, s), 6.21-6.24 (2H, m), 6.32 
(1H, dd, J = 1.9, 9.4 Hz), 7.11 (1H, t, J = 9.4 Hz); 
HRMS m/z calcd for C H ON 206.1420, found 206.1403; 

12 18 2 

MS (EI) m/z: 206 [M*], 164, 150, 138, 121, 70, 56. 

(68c) (2Z)-2-^Ty-3-[4-(3-^^rc^)-l, 

- 2 - ^y^jrTxY 
WttA'T^KJRXX^ »#J68(68b)-eM&Ucl- 
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Mp 129-131 °C; 

IR (KBr) v 3349, 3154, 2939, 2187, 1611, 1541, 1344, 1167, 1058, 914, 749 cm" 1 

max 

'H NMR(DMSOd , 400 MHz) 5 1.91-1.94 (2H, m), 2.23 (3H, s), 3.49-3.54 (4H, 

6 

m), 3.59-3.62 (2H, m), 3.69 (3H, s), 3.69-3.73 (2H, m), 6.21 (1H, d, J = 9.0 Hz), 
6.25 (1H, s), 6.35 (1H, d, J = 9.0 Hz), 7.05 (1H, t, J = 9.0 Hz), 8.35 (1H, brs), 9.02 
(1H, brs); 

HRMS m/z calcd for C H ON S 331.1592, found 331.1575; 

17 23 4 

MS (FAB) m/z: 331 [M+H]\ 246, 200, 165, 63; 

Anal. Calcd for C H N OS: C, 61.79; H, 6.71; N, 16.95; S, 9.70. Found: C, 61.72; 

17 22 4 ' 

H, 6.66; N, 16.85, S, 9.44. 

(68d) 4-[4- (3 -^Y^yy^=.;V)-l, 4-^Ti?/^-l-^/k)-2-^}-3r 

y-i, 2-^tKot°y> ; ^-3-^7/V/j<^h!J/v 

$mm8 (68c) X»WmLtc (2Z) - 2 - ^7V - 3 - [4 - (3-.?«H^X73i-/l') - 

I, 4-^T^VnV-I— r^]^-2-^^T5K(476mg, 1. 44mmol)£N, 
N-S^^yVJJvKkTSK -y^/VTt?— /V(344mg, 2. 88mmol) £3^/ — /V ( 
15mL) \zm&U ^-ei8B#ffi»Lfc 0 WttiL^^^©L490mg(lR^27 

Mp 224-227t (decomposition); 

IR (KBr) v 2955, 2208, 1608, 1499, 1256, 1166, 1052, 929, 756, 687 cm"'; 

max 

'H NMR(DMSO-d , 500 MHz) 5 1.90-1.95 (2H, m), 3.51 (2H, t, J = 5.4 Hz), 3.69 

6 

(3H, s), 3.71-3.73 (4H, m), 3.95 (2H, t, J = 5.4 Hz), 6.20 (1H, d, J = 7.8 Hz), 6.26 
(1H, s), 6.37 (1H, t, J = 7.8 Hz), 6.43 (1H, d, J = 7.8 Hz), 7.05 (1H, t, J = 7.8 Hz), 
7.37 (1H, d, J = 7.8 Hz), 12.51 (1H, brs); 
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HRMS m/z calcd for C H ON S 341.1436, found 341.1445; 

18 21 4 

MS (FAB) m/z: 341 [M+H]\ 273, 246, 200, 165, 63; 

Anal. Calcd for C H N OS-0.12H O: C, 63.10; H, 5.95; N, 16.35; S, 9.36. Found: 

18 20 4 2 

C, 62.84; H, 5.97; N, 16.35, S, 9.36. 

(68e) 3-T5y-4-[4- (3-^^X731=^) -1, 4 -^Tif/^-l— f>] 

^y[2, 3-b]t°yv ; y-2-^^f-5K 

fcftfc-C, ^»68(68d)T'M^tL/c4-[4- (3-^^^^/V) -1, 

r^]-2-^^y-l, 2-v ? tKnt°!Jv?^-3-^/V^hy7^ffl 
v\ Hffi#l5(5c) £iEft£;h,fc;fc&£l^#K:KJS&fTftv\ mmk&mZWco 

Mp 193-195 t>, 

IR (KBr) v 3426, 3319, 3145, 1611, 1499, 1372, 1228, 1167, 1054, 943, 822 cm" 1 

max 

i 

'H NMR(DMSO-d , 400 MHz) 8 2.11-2.16 (2H, m), 3.16-3.21 (2H, m), 3.26-3.30 

6 

(2H, m), 3.53 (2H, t, J = 6.7 Hz), 3.70 (3H, s), 3.75 (2H, t, J = 4.7 Hz), 6.22 (1H, 
dd, J = 2.4, 8.2 Hz), 6.26 (1H, t, J = 2.4 Hz), 6.37 (1H, dd, J = 2.4, 8.2 Hz), 7.00 
(2H, brs), 7.04-7.08 (2H, m), 7.09 (2H, brs), 8.40 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H O N S 398.1651, found 398.1639; 

20 24 2 5 

MS (FAB) m/z: 398 [M+Hf , 273, 246, 200, 63; 

Anal. Calcd for C H NO S-0.16H O: C, 60.00; H, 5.87; N, 17.49; S, 8.01. Found: 

20 23 5 2 2 

C, 59.86; H, 5.67; N, 17.29; S, 7.83. 
[0238] (MMM69)3-T^y-4-[4-(4-y/^n-3-^/Vy^M-l, 4-VT 
-Vs^-l-sfM^/te, 3-b]fc°y> ? ^-2-*/V/Kdri^5K(^7T^b'a-^##3 
-118) 

(69a) tert-y^/V 4- (4-7/l^n — 3-^/K7=c:=. /V) - 1, 4-v ? Tif.^>" 
Org. Lett. , 4, 581-584(2002) \C$m£tlttmbmmzRfe%ftft\t\M 
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IR (film) v 2975, 1694, 1509, 1416, 1366, 1232, 1170, 931, 762 cm" 1 : 

mai 

*H NMR(CDC1 3 , 400 MHz) 5 1.34 (4.5H, s), 1.42 (4.5H, s), 1.91-1.95 (2H, m), 
2.20 (3H, s), 3.18 (1H, t, J = 5.9 Hz), 3.29 (1H, t, J = 5.9 Hz), 3.44-3.55 (6H, m), 
6.37-6.44 (2H, m), 6.81 (1H, t, J = 8.6 Hz); 
HRMS m/z calcd for C H O N F 308.1900, found 308.1892: 

17 25 2 2 

MS (EI) m/z: 308 253, 251, 207, 205, 164, 152, 138, 123, 109, 57; 

Anal. Calcd for C H FN O : C, 66.21; H, 8.17; N, 9.08; F, 6.16. Found: C, 66.50; 

17 25 2 2 

H, 7.29; N, 8.88; F, 6.18. 

(69b) l-{A-yjV^rn-3-^;vy^;V)-l, 4-i?TH/<> 

tert-^/V 4-7;c~/l'- 1, 4-i?Ti£'<^-l-%/Vtf^>7--}><Dftt>9\Z. 
» MF!j69(69a)-T?M3gL/ctert-7^/V 4- (4-7/V^-p-3-^/V7^-/V 
)-l, 4-v 5 Tif/^-l-^7/V^^-^fflV\ mmM57(57b)im^tltc 

IR (film) v 2929, 1615, 1509, 1228, 839, 797, 761 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 1.88 (2H, quint, J = 6.3 Hz), 2.23 (3H, s), 2.83 (2H, 
t, J = 5.9 Hz), 3.02 (2H, t, J = 5.5 Hz), 3.48-3.54 (4H, m), 6.42-6.48 (2H, m), 6.85 
(1H, t, J = 9.0 Hz); 

HRMS m/z calcd for C H N F 208.1575, found 208.1353; 

12 17 2 

MS (EI) m/z: 208 [M*], 178, 166, 152, 138, 123, 109, 43; 

(69c) (2Z)-2-i/Ty-3-[4-(4-7/^n-3-^/V7^-yV)-i, 4- 
itT-V/O- 1 - 
^y^vVT^fcftfc-C H»69(69b)-eM^Lfcl- 



WO 2005/100365 



213 



PCT/JP2005/007025 



Mp 146-150^ (decomposition); 

IR (KBr) v 3328, 3152, 2189, 1627, 1543, 1508, 1389, 1220, 1056, 917, 868, 801 

max 

-I 

cm ; 

'H NMR(DMSO-d , 400 MHz) 5 1.88-1.96 (2H, m), 2.18 (3H, s), 2.24 (3H, s), 

6 

3.48-3.53 (4H, m), 3.60-3.62 (2H, m), 3.66-3.69 (2H, m), 6.54-6.60 (1H, m), 
6.64-6.67 (1H, m), 6.92 (1H, t, J = 9.0 Hz), 8.35 (1H, brs), 9.01 (1H, brs); 
HRMS m/z calcd for C H N FS 333.1536, found 333.1534; 

17 22 4 

MS (FAB) m/z: 333 [M+H]\ 299, 274, 207, 191, 178, 164, 123, 65, 51; 

Anal. Calcd for C H FN S: C, 61.42; H, 6.37; N, 16.85; S, 9.65. Found: C, 61.18; 

17 21 4 

H, 6.29; N, 16.71, S, 9.74. 

(69d) (2Z) - 2 - */TS - N - [ ( IE) - JVT*/) Ff-W\ - 3 - [4 - (4 - 

tsk 

(2Z) -2— •✓'TV -3- [4- -1, 4-> ? T1?^V-l--fVV 

W-2-^>^7^V<Oi^t>m^ ^M69(69c)T'Mitb/c(2Z)-3-[4- ( 
4-y/V-fru-Z-^;V7^~ )V) -1, 4-*?7-&s<>-l-sf/V]- 2- 

-2-*.>^*7^%m\ ^iSfj58(58d) \z.mm&tittVskmfflzRi&t:ft 

Mp 148-150 "C; 

IR (KBr) v 2923, 2178, 1609, 1509, 1324, 1292, 1118, 1015, 512 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.94-1.99 (2H, m), 2.15 (3H, s), 2.47 (3H, s), 

6 

2.92 (3H, s), 3.14 (3H, s), 3.51 (2H, t, J = 5.9 Hz), 3.72 (2H, t, J = 5.4 Hz), 
3.73-3.77 (4H, m), 6.55-6.59 (1H, m), 6.64-6.66 (1H, m), 6.80 (1H, t, J = 9.3 Hz), 
8.45 (1H, s); 

HRMS m/z calcd for C H N FS 388.1971, found 388.1962; 

20 27 5 

MS (FAB) m/z: 388 [M+H]\ 354, 299, 273, 165, 120, 65, 51; 

Anal. Calcd for C H FN S: C, 61.99; H, 6.76; N, 18.07; F, 4.90; S, 8.27. Found: 
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C, 61.75; H, 6.57; N, 17.81; F, 4.77; S, 8.31. 

(69e) 3-T5/-4-[4-(4-7^n-3-^/>7^/V)-l, 4-^Ti?^ 
>- 1 -4/^]^A2, 3-b]t°yv 5 ^-2-^/V^dr-^5K 

(2Z) -2-v-T/-N-[(lE) - W/l/75;)^]-3-[4- (4-^Hr> 
71=^) -l, 4-^Tif/^-l— i , yv]7^-2-^>'^T5K{cftxL-r, HJfe^ 
69 (69d) ^WaLft (2Z) - 2 - ->7V — N— [(IE) — (vW/VT5/) - 3 
-[4- (4-7;^n-3-^/V7^=/V)-i, 4_^ Ti f /N »^_ 1 _^ /P ,]^ _ 2 

-a^^t-TSKSrfflWC, 3«j58(58e) tClB$fc£;ixfc#fe£|^#fcKJ&£fT * 
Mp 194-197 <C; 

IR (KBr) v 3414, 3326, 3172, 1637, 1579, 1507, 1374, 1209, 943 cm" 1 ; 

max 

: H NMR(DMSOd , 400 MHz) 5 2.10-2.18 (2H, m), 2.18 (3H, s), 3.15-3.21 (2H, 

6 

m), 3.27-3.29 (2H, m), 3.50 (2H, t, J = 6.3 Hz), 3.71 (2H, t, J = 4,7 Hz), 6.52-6.56 
(1H, m), 6.62-6.64 (1H, m), 6.91 (1H, t, J = 9.0 Hz), 6.98 (2H, brs), 7.06 (1H, d, J 
= 5.5 Hz), 7.07 (2H, brs), 8.38 (1H, d, J = 5.5 Hz); 

HRMS m/z calcd for C H ON FS 400.1607, found 400.1632; 

20 23 5 

MS (FAB) m/z: 400 [M+H] + , 383, 275, 236, 209; 

Anal. Calcd for C H FN OS-0.14H O: C, 59.75; H, 5.59; N, 17.42; F, 4.73; S, 

20 22 5 2 

7.98. Found: C, 59.82; H, 5.58; N, 17.42; F, 4.45; S, 7.71. 
[0239] (Hlfe^70)3-T5/-4-[4- (2-|vW/V) -1, 4-^7^<>-l-^M^ 
A2, 3-b]t°y^-2-^/K^f-^K(^^W^3- 109) 
(70a) tert-T^rt' 4- (2-fvW/V) -1, A-\y7^^-l~^;V^-yy— 
V 

J. Org. Chem. , 68, 452-459(2003) Kffl&Zhttmtmmzffi&t&ft 
IR (film) v 2975, 1695, 1492, 1413, 1159, 762, 725 cm" 1 ; 

max 
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'H NMR(CDC1 3 , 400 MHz) 5 1.47-1.48 (9H, m), 1.87-1.97 (2H, m), 2.29 (3H, s), 
3.00-3.10 (4H, m), 3.52-3.60 (4H, m), 6.92 (1H, t, J = 7.8 Hz), 7.01 (1H, d, J = 7.8 
Hz), 7.08-7.14 (2H, m); 

HRMS m/z calcd for C HON 290.1994, found 290.1977: 

17 26 2 2 

MS (FAB) m/z: 290 [M + ], 249, 233, 189, 166, 146, 130, 95, 51. 
(70b) 1 - (2 - JvWfVV) -1,4- i?T1is<> 

, ^iS^70(70a)-eMitLfctert-y^/V 4- (2-MH» - 1, 4-^T^V 
-l-#/i^*v^-r-£ffll\ ^HFd57(57b) {cEic^n/c^ilnl#[c^^ 

IR (film) v 2938, 2831, 1598, 1492, 1458, 1213, 1163, 1114, 759, 724 cm" 1 ; 

max 

*H NMR(CDC1 3 , 400 MHz) 8 1.89 (2H, quint, J = 5.9 Hz), 2.32 (3H, s), 3.02 (2H, 
t, J = 4.3 Hz), 3.07 (2H, t, J = 5.9 Hz), 3.12-3.17 (4H, m), 6.94 (1H, t, J = 7.8 Hz), 
7.07 (1H, d, J = 7.8 Hz), 7.12-7.17 (2H, m); 
HRMS m/z calcd for C H N 190.1470, found 190.1443; 

12 18 2 

MS (El) m/z: 190 [M*], 160, 148, 134, 118, 105, 91, 77, 65, 43. 
(70c) (2Z)-2-->Ty-3-[4-(2-K>W/l')-l, 
7>-2-^^T5K 

^yy^;vrv^\z.^k.x, Hife^j7o(70b)-eMitL/ci-(2-h/W/v)-i, 4 

Mp 99-100 °C; 

IR (KBr) v 3286, 3173, 2184, 1599, 1521, 1410, 1294, 1220, 881, 765 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) § 2.00-2.04 (2H, m), 2.24 (3H, s), 2.36 (3H, s), 

6 

3.01 (2H, t, J = 5.4 Hz), 3.16-3.17 (2H, m), 3.66 (2H, t, J = 5.4 Hz), 3.70-3.72 
(2H, m), 6.95 (1H, t, J = 6.8 Hz), 7.07 (1H, d, J = 7.3 Hz), 7.12-7.17 (2H, m), 8.27 
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(1H, brs), 8.93 (1H, brs); 

HRMS m/z calcd for C H N S 315.1644, found 315.1643; 

17 23 4 

MS (FAB) m/z: 315 [M+H]\ 281, 256, 189, 173, 65, 39; 

Anal. Calcd for C H N S-0.56H O: C, 62.92; H, 7.18; N, 17.26; S, 9.88. Found: 

17 22 4 2 

C, 62.65; H, 6.88; N, 17.11, S, 9.13. 

(70d) 3-T?y-4-[4-(2-h/W/V)-l, 4-v ? T^>^-l--T/^]^y[2 
, 3-b]fc°!J> ? ^-2-^/V^^K 

(2Z) - 3 -[4 - (2 - ^nn7x^V) -1,4- ^T-tf^V- 1 - 2 - 

•72-2- ^s^-Js-T SKfcft |»j 70 (70c) T^itL/c: (2Z) - 2 - ->7V - 
3 -[4- (2-M~f» -1, 4-^T^<y-l--f^W-2-^.>^T^b^m 

v\ »6i (6id) (3ifB^tLfc^i:^#^H^^tT^vN, mmt&mzmzo 

Mp 206-209^ (decomposition); 

IR (KBr) v 3427, 3308, 3142, 1583, 1493, 1374, 1228, 1053, 944, 767 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 6 1.97-2.04 (2H, m), 2.23 (3H, s), 3.11 (2H, t, J = 

6 

5.9 Hz), 3.22-3.25 (2H, m), 3.38-3.42 (2H, m), 6.84-6.88 (1H, m), 7.00-7.10 (7H, 
m), 8.34 (1H, d, J = 5.5 Hz); 

HRMS m/z calcd for C H ON S 382.1702, found 382.1701; 

20 24 5 

MS (FAB) m/z: 382 [M+Hf, 246, 185, 107; 

Anal. Calcd for C H N OS: C, 62.97; H, 6.08; N, 18.36. Found: C, 62.79; H, 

20 23 5 

6.27; N, 18.20. 

[0240] (MMM71)3-T^y-4-[4- {.3-7 )V*xi-4-^)\>7^)V) - 1, 4-i?7 
-117) 

(71a) tert-^/V 4- (3-7 jV^rti- 4-/^7^ /V) -1, 4-v ? Ti?>NV 
Org. Lett. , 4, 581-584(2002) \ZfZm£fttc]fmkmmfcfcfc&ftfo\n 
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IR (film) v 2975, 1695, 1634, 1518, 1416, 1366, 1246, 1171, 1124, 930 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.38 (4.5H, s), 1.45 (4.5H, s), 1.93-1.99 (2H, m), 

3 

2.14 (3H, s), 3.20 (1H, t, J = 5.9 Hz), 3.30 (1H, t, J = 5.9 Hz), 3.45-3.55 (6H, m), 

6.33-6.36 (2H, m), 6.96 (1H, t, J = 8.6 Hz); 

HRMS m/z calcd for C H O N F 308.1900, found 308.1877; 

17 25 2 2 

MS (EI) m/z: 308 [M*], 253, 207, 178, 164, 152, 138, 123, 109, 57. 
(71b) 1 - (3-7^-4-^71^) - 1, 4-i?TM'*y 
tev\.--f^;v 4-71^-1, A-'yT-V/^-l-jJfrTS^yy— h<Dftfr<Q\z 
, Hifef!l71(71a)T'Mjtb/ctert-7"^/V 4- (3-7^n-4-^/V7^^ 
)-l, 4— ^T^^-l-*/VJK^>7-h*fflV\ mteW57(57b)\Z.WML£tl1t 

IR (film) v 2929, 1634, 1518, 1459, 1119, 927, 822 cm" 1 ; 

'H NMR(CDC1 , 400 MHz) 8 1.88 (2H, quint, J = 5.9 Hz), 2.14 (3H, s), 2.82 (2H, 

3 

t, J = 5.9 Hz), 3.01 (2H, t, J = 5.9 Hz), 3.50 (2H, t, J = 5.9 Hz), 5.53 (2H, t, J = 5.9 
Hz), 6.34-6.38 (2H, m), 6.97 (1H, t, J = 9.0 Hz); 
HRMS m/z calcd for C H N F 208.1576, found 208.1360; 

12 17 2 

MS (EI) m/z: 208 [M 4 ], 178, 166, 152, 138, 123, 109, 44. 

(71c) (2Z)-2-^T7-3-[4-(3-7y^n-4-^V7^/V)-l, 4- 
*?T-M'*y- 1 - 

>{Vv*^)VT^y\Z^XX, ^ifef!l7l(71b)-e»Lfcl- (3-7/J^j-n-4-p< 
^7i^)-l, 4-v?T-tf/NV£fflV\ il«5(5a) KlBfcSftfcfrifcfcl^fiBfc: 

Mp 155-157°C (decomposition); 

IR (KBr) v 3163, 2184, 1632, 1516, 1350, 1173, 1120, 872 cm" 1 ; 

max 

*H NMR(DMSO-d , 400 MHz) 5 1.90-1.94 (2H, m), 2.08 (3H, s), 2.25 (3H, s), 
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3.51-3.53 (4H, m), 3.59-3.61 (2H, m), 3.70-3.72 (2H, m), 6.50 (1H, dd, J = 2.4, 
8.8 Hz), 6.56 (1H, dd, J = 2.4, 13.8 Hz), 7.02 (1H, t, J = 8.8 Hz), 8.35 (1H, brs), 
9.01 (1H, brs); 

HRMS m/z calcd for C H N FSNa 355.1369, found 355.1354; 

17 21 4 

MS (ESI) m/z: 355.14 [M+Na] + ; 

Anal. Calcd for C H FN S: C, 61.42; H, 6.37; N, 16.85; F, 5.71. Found: C, 61.07; 

17 21 4 

H, 6.21; N, 16.66, F, 6.06. 

(71d) (2Z) -2-i/Ty-N-[(lE) - (vW/V7$/)^^]-3-[4- (3- 
yjv-fru-A-^/vy^/v) -i, 4-^Ti?^V-i— WfZ-T.-zzsf-'X 

(2Z) - 2 - *sTJ - 3 - [4 - (4 -*\*r*S7z±~>V) -1,4- i?T&<> - 1 - -fVV 
]7~?-2-x.>>^*T^<DiXfrm^ HJ6^71(71c)-ejK5tL^i(2Z) -3-[4- ( 
Z-y;V-*Ti-4-^/V7^=.}V) -1, 4-^Tif/^-l--r/H-2-^T7^> 
-2-^^T5KSrffiV\ HJfe^58(58d) fciEgfc£ft/bfrfe£l^3:£j£&fT 

Mp 254-256 t; 

IR (KBr) v 2925, 2177, 1608, 1517, 1397, 1291, 1120, 1013, 906, 512 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 8 1.94-1.98 (2H, m), 2.07 (3H, s), 2.49 (3H, s), 

6 

2.93 (3H, s), 3.15 (3H, s), 3.53 (2H, t, J = 5.9 Hz), 3.71 (2H, t, J = 5.4 Hz), 
3.77-3.81 (4H, m), 6.51 (1H, dd, J = 2.4, 8.3 Hz), 6.56 (1H, dd, J = 2.4, 13.7 Hz), 
7.01 (1H, t, J = 8.3 Hz), 8.46 (1H, s); 
HRMS m/z calcd for C H N FS 388.1971, found 388.1986; 

20 27 5 

MS (FAB) m/z: 388 [M+H]\ 354, 273, 242, 209, 166; 

Anal. Calcd for C H FN S: C, 61.99; H, 6.76; N, 18.07; F, 4.90; S, 8.27. Found: 

20 26 5 

C, 61.73; H, 6.87; N, 18.08; F, 4.92; S, 8.29. 

(71e) 3 -T5/-4-[4-(3-:7/l^n-4-p<5vK7 a^/lO-i, 4-^71?^ 

y - 1 - yfM^A2, 3 - b] t°y i?y - 2 - ^/i^ikk 
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(2Z) - 2 - ->7V - N - [ ( IE) - ( VF5-)V7%/ ) ^ - 3 - [4 - (4 -p< 

7 1 (7 Id) "OK jgLfc (2Z) - 2 - i/TJ - N - [ ( IE) - (iW/WS>0 ^ - 3 
-[4- (3-7^^-4-^7^0:=.^) -1, 4-i/T^V'?>'-l-^]7 f ^-2 
-^^"T^RS^T, IWJ58(58e) {ciB^^tLfe^rfet^fig^SfS^fi 1 * 

Mp 79-83 1C; 

IR (KBr) v 3440, 3323, 3177, 2926, 1633, 1578, 1517, 1368, 1118, 943, 824 cm" 1 

max 

j 

'H NMR(DMSO-d , 400 MHz) 5 2.07-2.15 (2H, m), 2.09 (3H, s), 3.15-3.20 (2H, 
m), 3.23-3.27 (2H, m), 3.51 (2H, t, J = 6.3 Hz), 3.73 (2H, t, J = 4,7 Hz), 6.47-6.54 
(2H, m), 6.97 (2H, brs), 7.02 (1H, t, J = 8.7 Hz), 7.06 (1H, d, J = 5.5 Hz), 7.08 
(2H, brs), 8.38 (1H, d, J = 5.5 Hz); 

HRMS m/z calcd for C H ON FS 400.1608, found 400.1559; 

20 23 5 * 

MS (FAB) m/z: 400 [M+H]\ 278, 246, 185, 83, 57; 

Anal. Calcd for C H FN OS-0.56H O: C, 58.65; H, 5.69; N, 17.10; F, 4.64. 

20 22 5 2 

Found: C, 58.93; H, 6.04; N, 17.04; F, 4.89. 
[0241] mWM2) 3-T^7-4-[4-(2, 3-^fcKn-l, 4-^y^^^-e- 
-f/V)-l, A-Vm^-l-JM^AZ, 3-b]t°!;^-2-^7yV^f-5K( 
fJ^k-g^)##3-88) 

(72a) tert-^yV 4- (2,3-^fcKn- 1, 4—-<ZS'S&tti/l/-G-'(;V) - 
Org. Lett. , 4, 581-584(2002) \zMW&Wt%fekmmzmfo^i£\ t \1& 

1R (film) v 2974, 1692, 1511, 1416, 1284, 1170, 1072, 931 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 8 1.39 (4.5H, s), 1.45 (4.5H, s), 1.92-1.99 (2H, m), 
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3.20 (1H, t, J = 6.3 Hz), 3.30 (1H, t, J = 5.9 Hz), 3.43-3.49 (4H, m), 3.53-3.55 
(2H, m), 4.17-4.18 (2H, m), 4.22-4.23 (2H, m), 6.18-6.22 (2H, m), 6.72 (1H, d, J = 
9.8 Hz); 

HRMS m/z calcd for C HON 335.1971, found 335.1974; 

18 27 4 2 

MS (FAB) m/z: 334 [M + ], 278, 246, 235, 189, 145, 139, 83, 57; 

Anal. Calcd for C H NO -0.26H O: C, 63.76; H, 7.88; N, 8.27. Found: C, 63.75; 

18 26 3 4 2 

H, 7.66; N, 8.02. 

(72b) l-(2, 3-v^Kn-l, 4-^/m^-6-^)-l, 

, ^M72(72a)T*^itLfctert-7^V 4- (2, 3-^tKo-l, 4-^/5? 
^»-6— T/V)-l, 4— ^T^y-1-*^JJ?^>9— h«r^v\ »J57( 

57b) ^cla«$i^fc^■^^^cs^s*fT*v^, mmik&mzmc 0 

IR (film) v 2929, 1626, 1510, 1284, 1071, 822, 789 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.87 (2H, quint, J = 6.3 Hz), 2.82 (2H, t, J = 5.9 Hz), 
3.00 (2H, t, J = 5.5 Hz), 3.45-3.50 (4H, m), 4.17-4.19 (2H, m), 4.22-4.24 (2H, m), 
6.19-6.22 (2H, m), 6.72 (1H, d, J = 9.4 Hz); 

HRMS m/z calcd for C HON 234.1368, found 234.1373; 

13 18 2 2 

MS (EI) m/z: 234 [Ml, 204, 192, 178, 166, 149, 136, 117, 79, 56, 43. 

(72c) (2Z)-2— >T/-3-[4-(2, 3-^fcKn-l, 4— <>y*i?tti/>-6 

-Yy^vVT^fcftx.-C, ^M72(72b)-CM^Lfcl-(2, 3-^fcKo-l, 4 
— <^Si*t*~»-6-' iJV) -1, 4-i^T^^m\ I«j5(5a) S-ffi*c$ 

Mp 114-116*0; 

IR (KBr) v 3314, 3155, 2185, 1542, 1510, 1286, 1211, 1068, 869 cm" 1 ; 

max 
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'H NMRtDMSO-d,, 400 MHz) 5 1.88-1.84 (2H, m), 2.25 (3H, s), 3.40-3.45 (2H, 
m), 3.46-3.52 (2H, m), 3.59 (4H, brs), 4.10-4.12 (2H, m), 4.16-4.18 (2H, m), 
6.24-6.27 (2H, m), 6.65 (1H, d, J = 9.5 Hz), 8.30 (1H, brs), 8.97 (1H, brs); 
HRMS m/z calcd for C H O N S 359.1542, found 359.1540: 

18 23 2 4 ' 

MS (FAB) m/z: 359 [M+Hf, 338, 273, 226, 182, 165, 120, 63; 

Anal. Calcd for C H N O S: C, 59.30; H, 6.27; N, 15.37. Found: C, 59.04; H, 

18 22 4 2 

6.18; N, 15.71. 

(72d) (2Z)-2— >7V-3-[4-(2, 3-^tRn-l, 

— (VV) - 1, 1 — 0]-N-[(lE) - (vWA-T^/) ^lx^]^ 

^-2-^^T5K 

(2Z) - 2 - v'TV - 3 -[4 - (4 -p< v^^/V) -1,4- ^T^V- 1 
W-2-^>-^T5K©ftfc)«3f^ ^ifeFJ72(72c)T^itLfc(2Z) -2-S/-7V 
-3-[4-(2, 3-^tRp-l, 4-^/m->y-6-^)-l, 4-v ? Tif/^ 
^-1-^/W]:/*-2-:e^*T5K£J81\ H«j58(58d) fcfEifcSftfc;^ 

Mp 127-129 °C; 

IR (KBr) v 3429, 2925, 2179, 1610, 1410, 1293, 1209, 1069, 513 cm" 1 ; 

max 

'H NMR(DMSO-d g , 400 MHz) 5 1.92-1.98 (2H, m), 2.50 (3H, s), 2.95 (3H, s), 
3.15 (3H, s), 3.45 (2H, t, J = 5.9 Hz), 3.67-3.72 (4H, m), 3.75-3.77 (2H, m), 
4.11-4.13 (2H, m), 4.16-4.18 (2H, m), 6.26-6.29 (2H, m), 6.66 (1H, d, J = 9.4 Hz), 
8.48 (1H, s); 

HRMS m/z calcd for C H O N S 414.1964, found 414.1974; 

21 28 2 5 

MS (FAB) m/z: 413 [M+H]\ 380, 342, 273, 235, 178, 65, 39; 

Anal. Calcd for C H N O S: C, 60.99; H, 6.58; N, 16.94; S, 7.75. Found: C, 

21 27 5 2 " ' 

60.86; H, 6.47; N, 16.79; S, 7.62. 

(72e) 3-T5/-4-[4-(2, 3-^tRn-l, 4— <^/i?ttisy-6->(/l') 
-1, 4-^Tif^V-l---r>]^JV[2, 3-b]fcW^-2-#/l^lKR 
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(2Z) -2— >Ty-N-[(lE) - (^^VT^/)^uy]-3-[4- (4-p<r*f 
y^;v)-\, 4-*JT&<>-l->(Mzf9-2-^ttT^Y\z.ft7LX, IM 
72(72d)^$^Ufc(2Z)-2-S/'7V-3-[4-(2, 3-v^Kn-l, 4— <^v? 

f» -1, 4-> ? T^V^-l-^;H-N-[(lE)- (^^/VT^y) 

Mp 104-107 "C; 

IR (KBr) v 3440, 3324, 1645, 1580, 1510, 1368, 1069, 625 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 2.07-2.13 (2H, m), 3.17-3.23 (2H, m), 3.24-3.29 

6 

(2H, m), 3.46 (2H, t, J = 5.9 Hz), 3.67 (2H, t, J = 4.9 Hz), 4.13-4.14 (2H, m), 
4.18-4.20 (2H, m), 6.25-6.29 (2H, m), 6.69 (1H, d, J = 8.8 Hz), 6.98 (2H, brs), 
7.08 (1H, d, J = 5.4 Hz), 7.09 (2H, brs), 8.41 (1H, d, J = 5.4 Hz); 
HRMS m/z calcd for C H O N S 426.1600, found 426.1619; 

21 24 3 5 

MS (FAB) m/z: 426 [M+Hf , 409, 182, 165, 120, 63; 

Anal. Calcd for C H N O S-0.50H O: C, 58.05; H, 5.57; N, 16.12. Found: C, 

21 23 5 3 2 

57.96; H, 5.85; N, 15.92. 
[0242] ('MM®\73) 3-T^/-A-{A-\A-(^/V7,jV^;V^=.jV)y^=.;V]-l,A- 

-51-3-133) 

Hi£#J64 (64e) Xmm\^tz3 - 7^/ - 4 - {4 - [4 - W^ir) - 1 , 

4-^T-fef/^-l— T/V}^/[2, 3-b]t°y> ? ^-2-*/V^f-^K(68mg, 0. 
16mmol)£^y"/K5mL)^#$U 3h*y^(216mg, 0. 35mmol)0*^( 

/2-^o/V-^(4: 1) jl^«C(3xl0mL)T?*JiSrttmtfc. WttiM^M^ 
6mg, J|X^22%)Sr#^o 
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Mp 89-96 *C; 

IR (KBr) v 3330, 1694, 1593, 1557, 1293, 1139, 772, 537 cm"'; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 2.11-2.17 (2H, m), 3.00 (3H, s), 3.47 (2H, dd, J = 
5.9, 7.4 Hz), 3.55-3.61 (4H, m), 3.68 (2H, t, J = 5.9 Hz), 5.83 (1H, brs), 6.69 (2H, 
d, J = 9.0 Hz), 6.77 (1H, d, J = 5.5 Hz), 6.88 (1H, brs), 7.70 (2H, t, J = 9.0 Hz), 
8.42 (1H, d, J = 5.5 Hz); 

HRMS m/z calcd for C H O N S 446.1321, found 446.1307; 

20 24 3 5 2 

MS (FAB) m/z: 446 [M+Hf , 415, 273, 242, 165, 65. 
[0243] (Higf!l74)3-T5y-4-{4-[4-(> ? ^^T5y)7^/H-l, 4-^7i?^V 
- 1 — (7W^y[2, 3-b]WJ>- 2-#/M^rf-5K (®mk-&m^3- 104) 
(74a) tert-^/V 4- {4-*J^)VT^;7 -1, 4- *?7l£/0- 1- 

J. Org. Chem. , 65, 1158- (2000) \Z&1R£tift%mbmfflzRJ&&ftte\\ 
IR (film) v 2973, 1694, 1519, 1415, 1168, 930, 810 cm" 1 ; 

max 

*H NMR(CDC1 3 , 400 MHz) 5 1.38 (4.5H, s), 1.44 (4.5H, s), 1.93-1.98 (2H, m), 
2.81 (6H, s), 3.20 (1H, t, J = 6.3 Hz), 3.31 (1H, t, J - 6.3 Hz), 3.45-3.57 (6H, m), 
6.67 (2H, d, J = 9.0 Hz), 6.76 (2H, d, J = 9.0 Hz); 
HRMS m/z calcd for C H O NS 320.2338, found 320.2338; 

18 30 2 

MS (FAB) m/z: 320 [Ml, 263, 182, 165, 120, 63. 
(74b) 1 - (4-^f^7^7i=;l/) - 1, 4-^T-tf^V 
tert-^yW 4-7i^-l, 4-i^&*l/-\-%;Vi$**sy~\Wftt>*)\Z. 
, (74a) TfSgitLfctert - y*J-/V 4 - (4 - Vt^/VT^Sy^tV) - 1 , 

A-^T^^-l-^/V^iyy~^m\\ Hife0!j57(57b) \ZWM£thtz.1smt 
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Mp 214-217'C (decomposition); 

IR (film) v 2934, 1520, 1472, 1323, 1194, 945, 813 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 8 2.32 (2H, quint, J = 5.4 Hz), 2.84 (6H, s), 3.24 (2H, 
t, J = 5.9 Hz), 3.33 (2H, t, J = 4.9 Hz), 3.52 (2H, t, J = 6.8 Hz), 3.73 (2H, t, J = 4.9 
Hz), 6.68 (2H, d, J = 9.3 Hz), 6.76 (2H, d, J = 9.3 Hz); 
HRMS m/z calcd for C H N 219.1737, found 219.1752; 

13 21 3 

MS (EI) m/z: 219 [M*], 189, 176, 163, 148, 134, 120. 

(74c) (2Z) - 2 - i/7S - 3 - [4 - (4 - *S* s f-)VT^J'7=.~)V) -1,4- i?THs< 
- 2 - ^y^T^ 

4V7^ArTVs\zJRXX, %Wft 74 ( 74b) -C3K5t Ut 1- (4-i?*<?;VT$/7* 
Mp 161-164*0 (decomposition); 

IR (KBr) v 3439, 3314, 3154, 2178, 1601, 1518, 1442, 1292, 1218, 1015, 877, 

max 

816 cm 1 ; 

'H NMR(DMSO-d , 500 MHz) 5 1.91-1.95 (2H, m), 2.26 (3H, s), 2.74 (6H, s), 
3.41 (2H, t, J = 5.9 Hz), 3.51 (2H, t, J = 5.9 Hz), 3.58-3.62 (4H, m), 6.67 (2H, d, J 
= 9.8 Hz), 6.71 (2H, d, J = 9.8 Hz), 8.28 (1H, brs), 8.96 (1H, brs); 
HRMS m/z calcd for C H N S 344.1909, found 344.1901; 

18 26 5 

MS (EI) m/z: 343 [M*], 309, 218, 182, 65; 

Anal. Calcd for C H N S: C, 62.94; H, 7.34; N, 20.39; S, 9.34. Found: C, 62.66; 

18 25 5 

H, 7.06; N, 20.28, S, 9.11. 

(74d) 4-{4-[4-(v ? ^;VT5y)7^/V]-l, 4-i?Tl£s<^-l-4/V)-2 
2-v J tKPt°y> ? >-3-^/^-Mi/V 
(2Z) -2— >7V-3- W?^;l<T*J)-??-2-^3-jrT*V\Z.\X7LX, 'M 
ife0j74(74c)-?&3£Lfc(2Z) -2— J/T/-3-[4- {4-*y^)VT*jy*.~>V) 
-1, 4-^T^^y-l-^/V]-f^-2-^y^T^m^\ HJ60!l5(5b){CiB 
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Mp 186-188 °C\ 

IR (KBr) v 2948, 2204, 1625, 1517, 1243, 1142, 929, 810 cm" 1 ; 

max ' 

'H NMR(DMSO-d g , 500 MHz) 8 1.92-1.95 (2H, m), 2.73 (6H, s), 3.42 (2H, t, J = 
5.9 Hz), 3.63 (2H, t, J = 4.9 Hz), 3.71 (2H, t, J = 5.4 Hz), 3.93 (2H, t, J = 5.4 Hz), 
6.42 (1H, d, J = 7.8 Hz), 6.66 (2H, d, J = 9.3 Hz), 6.69 (2H, d, J = 9.3 Hz), 7.35 
(1H, d, J = 7.8 Hz), 12.52 (1H, brs); 
HRMS m/z calcd for C H N S 354.1753, found 354.1772; 

19 24 5 ' 

MS (FAB) m/z: 353 [M + ], 182, 165, 65. 

(74e) 3-T5/-4-{4-[4-(v ; ^/VT5/)7^/V]-l > 4-^TirV^-l 
-4)V}^A2, 3-b]t°yv ? ^-2-^*>f-5:K 

4- WV-ff-fvr^A 2-^tKnt°y^-3-^yVfchy/v 
f-ft^T, ^Jfe#j74(74d)^$^Lfc4-[4- (4- vo<9vVT5/^~/V) -1, 4 

- vt-H'O- i - 2 - 7-ir*y- 1,2- v^tHwy vV- 3 -^^=hy 

Mp 174-176 

IR (KBr) v 3438, 3324, 2944, 1644, 1579, 1517, 1368, 1230, 940, 811 cm' 1 ; 

max ' ' 

'H NMR(DMSO-d g , 500 MHz) 5 2.07-2.12 (2H, m), 2.75 (6H, s), 3.20-3.25 (2H, 
m), 3.26-3.30 (2H, m), 3.47 (2H, t, J = 5.9 Hz), 3.67 (2H, t, J = 4.4 Hz), 6.71 (4H, 
s), 6.97 (2H, brs), 7.07-7.08 (3H, m), 8.40 (1H, d, J = 5.4 Hz); 
HRMS m/z calcd for C H ON S 411.1967, found 411.1945; 

21 27 6 

MS (FAB) m/z: 411 [M+H] + , 394, 273, 242, 200, 189, 175, 93; 

Anal. Calcd for C H N OS-0.16H O: C, 61.01; H, 6.42; N, 20.33; S, 7.76. Found: 

21 26 6 2 s 

C, 60.75; H, 6.34; N, 20.20; S, 7.94. 
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[0244] (.MMW75) 3 - T5:/ - 6 - - 4 - (4 - y^;V\f^yy /[ 
2, 3-b]t <, y^-2-^^drf-?K(F!l^^#^-3-76) 
(75a) (l-^h^>^}) c r»^v;~hy/l' 
vny^r-y/K4. 41g, 66. 8mmol)RXl^r/VhmmhV^ 7^(14. 7mU 80. 2 

mmo\)(DmmimLmm$:imm8ox:x*m.wi'tc 0 ^mm^mm^mu « 

bfc«^5IXU^fe@^b^(7. 14g, ^79%)^#fCo 

*H NMR(DMSO-d g> 400 MHz) 5 1.32 (3H, t, J = 7.0 Hz), 2.45 (3H, s), 4.42 (2H, 
q, J = 7.0 Hz). 

(75b) [1- {A-y^;V^^y-yy-\-^;V)^^y]^uJzz.Y-\);v 

^Ji^!l75(75a)-CMitLyc(l-^^i/^yxV)-7nynhyyV(i. 36g, 10m 
mo\)(D^;—;V{40mL)mmmz.l-y^~;V\?^7^{\. 68mL, llmmol) 

%tox.i5mmnx°mwLtz 0 tk&Ltd&mzzi&u mmn^t^ma. 74 g) 
it2^69%) zntc 

Mp 188-190 V; 

IR (KBr) v 2199, 1560, 1450, 1236, 998, 763 cm" 1 ; 

max 

'H NMR(DMSO-d 6 , 500 MHz) 8 2.32 (3H, s), 3.32-3.34 (4H, m), 3.88 (4H, brs), 
6.78 (1H, t, J = 8.6 Hz), 6.91 (2H, d, J = 8.6 Hz), 7.22 (2H, t, J = 8.6 Hz); 
HRMS m/z calcd for C H N 252.1375, found 252.1372; 

15 16 4 

MS (EI) m/z: 252 [Ml, 210, 160, 146, 132, 126, 119, 105, 91, 77, 65; 

Anal. Calcd for C H N : C, 71.40; H, 6.39; N, 22.21. Found: C, 71.16; H, 6.41; 

15 16 4 

N, 22.25. 

(75c) [(2E) -3- (iy^/UT^y) - 1 - (4-7i=/Hf^7^- 1 

- 2 - ^ - y ny = hy ; v 

%1fcM7S (75b) T*M3gLfc[l - (4 - 7i=/V^7^- 1 -4>V) ^WVfr 
tV=MJ/l/(l. 74g, 6. gmmoDOdr^^dOmDil^t^^/VT-fehT^K 
v^VW^-M5. OmL, 34. 5mmol) ^Px.4I^P B WPfial^Lfc 0 
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H*55%)4#fc 0 
Mp 181-184 <C; 

IR (KBr) v 2193, 1557, 1511, 1440, 1375, 1258, 1023, 765, 551 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.18 (3H, s), 3.04 (6H, s), 3.24 (4H, t, J = 5.1 

6 

Hz), 3.68 (4H, t, J = 5.1 Hz), 4.53 (1H, s), 6.81 (1H, t, J = 7.8 Hz), 6.95 (2H, d, J 

= 7.8 Hz), 7.24 (2H, t, J = 7.8 Hz); 

HRMS m/z calcd for C H N 321.1953, found 321.1938; 

19 23 5 

MS (EI) m/z: 321 \U\ 277, 256, 189, 160, 132, 72; 

Anal. Calcd for CHJi: C, 71.00; H, 7.21; N, 21.79. Found: C, 71.03; H, 7.21; 
N, 21.60. 

(75d) 6-^-2-^-4- (4-7x- ;V\f^y^>-\-y(;V)-\, 2- 
v?tKnt°y v 5 y - 3 - VV tV 

HM^j75(75c)-C5!ijtL^:[(2E) -3 - &*<?A'T5J) - 1 - (4-7x=/Hf^ 
T^-l-^^-a-xiU^o^HJ/I/d. 22g, 3. 8mmol)£f^ 

(4 : 1) (lOmL) tcfisf»Lll^Fflin|R3S«ELfc„ S^^^Sf-ftSPL 

, 7k(10mL)^nx., £/&L»*£5&U ^fBSW^fe(0. 87g, M85%) 

Mp >270 t; 

IR (KBr) v 2837, 2202, 1618, 1497, 1447, 1230, 1003, 755 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.14 (3H, s), 3.27 (4H, t, J = 5.1 Hz), 3.76 (4H, t, 
J = 5.1 Hz), 6.02 (1H, s), 6.81 (1H, t, J = 7.8 Hz), 6.96 (2H, d, J = 7.8 Hz), 7.24 
(2H, t, J = 7.8 Hz), 11.40 (1H, brs); 
HRMS m/z calcd for C H ON 294.1481, found 294.1477; 

17 18 -I 

MS (EI) m/z: 294 [M*], 276, 252, 189, 162, 132, 105, 91, 77; 



WO 2005/100365 



228 



PCT/JP2005/007025 



Anal. Calcd for C H N O-0.16H O: C, 68.69; H, 6.21; N, 18.85. Found: C, 69.00; 

1 7 18 4 2 

H, 6.16; N, 18.49. 

(75e) 6 - 4 - (4 - y^;VM a ^.yyy- 1 — f ;V) =.=ij- y~ 

(75d) X»M&Ltc6 -^;V-2 - Or*V - 4 - (4 - y^-zW^Jy 
-l-4;V)-l, 2-v J tKnfc°yv J ^-3-^/K-hU/V(223mg,0. 76mmol)tf> 

I, 4-^*ify(3mL)$§fl£teN, N->^9VVT~y^(75/z L, 0. 53mmol),&. 
Xftt*>mWJ>(l. 6mU 17. 4vamol)&tR£21$ffltot&mmJt 0 &&&&& 

2:l)^JlV^ttMU ^Eafi<J^«IJ(117ing, 4X^49%) 
Mp 139-140 *C; 

IR (KBr) v 2830, 2216, 1582, 1502, 1447, 1229, 989, 758, 695 cm' 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 2.49 (3H, s), 3.36 (4H, t, J = 5.1 Hz), 3.68 (4H, t, J = 
5.1 Hz), 6.57 (1H, s), 6.89-6.95 (3H, m), 7.29 (2H, dd, J = 7.1, 8.6 Hz); 
HRMS m/z calcd for C H N CI 312.1142, found 312.1147; 

17 17 4 

MS (EI) m/z: 312 [M*], 294, 270, 206, 194, 179, 152, 132, 105, 91, 77; 

Anal. Calcd for C H C1N : C, 65.28; H, 5.48; N, 17.91. Found: C, 65.11; H, 5.14; 

17 17 4 

N, 17.69. 

(75f) 3-T^y-6-^/V-4-(4-7zc^Vt°-<7i/^-l-^/V)^y[2, 3 

-b]ey^-2-#/wi^i^K 

^il^!j75(75e)-e^Lfc2-^np-6-^yV-4-(4-7 3 i^t°^> ? ^ 
-\-y{)V)=. ^/^hy/V(92mg, 0. 29mmol)ON, N- S^^/W*/WvT5K (0 
. 6mL)^{C2-^;^yhT-fehT5K(M^J70%) (48mg, 0. 52mmol)^8N 

ykmit-th^^mmio. Imuran*., mu.x-mmmwLtc 0 Rf&mizfrt: 

*Dx.«f ttlbfcigiiS:a©L90mg (»84%) <7)t§fE'fbl^£#fco 
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Mp 247-250 <C; 

IR (KBr) v 3435, 2828, 1651, 1581, 1494, 1365, 1223, 993, 762, 694 cm" 1 : 

max 

! H NMR(DMSO-d , 400 MHz) 5 2.50 (3H, s), 2.88-3.70(8H, m), 6.80 (1H, t, J = 
7.4 Hz), 6.90 (2H, brs), 6.95 (1H, s), 7.00 (2H, d, J = 7.4 Hz), 7.04 (2H, brs), 7.23 
(2H, t, J = 7.4 Hz); 

HRMS m/z calcd for C H ON S 367.1467, found 367.1450; 

19 21 5 

MS (EI) m/z: 367 [Ml, 262, 244, 230, 218, 190, 175, 132, 120, 104, 91, 77; 
Anal. Calcd for C H N OS: C, 62.10; H, 5.76; N, 19.06. Found: C, 62.38; H, 
5.84; N, 18.84. 

[0245] 3-T^y-4-[4-(4-7/V^-D7^/V)-l, 

[2, 3 - b] t°y - 2 - K (^^b^#-^3 - 89) 
(76a)tert-^/V 4-(4-7/l/tD7x^)-l, 4-i/THs<>- 1 

Org. Lett. , 4, 581 -584 (2002) <DmM£tltcftfetmmz5Llfc£'tf?j;\,\M 

6^*(JR^45%) 
Mp 88-89 XI ; 

IR (KBr) v 2968, 2921,1682, 1515, 1418, 1244, 828 cm"'; 

max 

'H NMR(CDC1 3 , 400 MHz) S 1.36 (4.5H, s), 1.43 (4.5H, s), 1.90-2.01 (2H, m), 
3.21 (1H, t, J = 5.9 Hz), 3.32 (1H, t, J = 5.9Hz), 3.46-3.63 (6H, m), 6.61 (2H, dd, J 
= 9.4, 4.3 Hz), 6.92 (2H, t, J = 8.6 Hz); 
MS (EI) m/z: 294 [Ml, 238, 223, 193; 

Anal. Calcd for C H FN O -0.14H O: C, 64.73; H, 7.90; N, 9.44; F, 6.40. Found: 

16 23 2 2 2 

C, 64.77; H, 7.92; N, 9.36; F, 6.37. 
(76b) 1- (4-7/^071-^) -1, 4-i/THs<y 
tert-^/1^ 4--yT^/<y-l-%;VT$^y7--YMXx.X, 
%MmQ (76a) T'^itLfctert - -ff-iV 4 - (4 - 7/l/to7i=^) -1,4—;? 
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7-i£s*y-l-jj,»fi*">y-h&m^Xs H»57(57b) iZftMfefritjjmmm 
«£»»(W81%) 

]R (film) v 3322, 2935, 1611, 1513, 1228, 814 cm" 1 ; 

max 

] H NMR(CDC1 3 , 500 MHz) 5 1.89 (2H, quint, J = 5.9 Hz), 2.83 (2H, t, J = 5.9 Hz), 
3.02 (2H, t, J = 5.4 Hz), 3.51 (2H, t, J = 5.4 Hz), 3.54 (2H, t, J = 6.3 Hz), 6.61 
(2H, dd, J = 9.3, 4.4 Hz), 6.91 (2H, t, J = 9.3 Hz); 
MS (EI) m/z: 194 [Ivf], 164, 152, 138. 

(76c) (2Z)-2— ^T7-3-[4-(4-7y^n^nyk)-i, 4-i?THs<>~- 
Mp 150-152 V; 

IR (KBr) v 3356, 3269, 3178, 2177, 1615, 1537, 1507 cm" 1 ; 

max 

■H NMR(DMSO-d 6 , 400 MHz) 5 1.89-1.98 (2H, m), 2.23 (3H, s), 3.47-3.54 (4H, 
m), 3.57-3.63 (2H, m), 3.66-3.72 (2H, m), 6.74 (2H, dd, J = 9.0, 4.3 Hz), 6.97 (2H, 
t, J = 9.0 Hz), 8.31 (1H, bs), 8.96 (1H, bs); 
MS (FAB) m/z: 319 [M+H]\ 273, 259, 242; 

Anal. Calcd for C^H^FN S-0.4H O: C, 59.02; H, 6.13; N, 17.21. Found: C, 58.73; 
H, 5.84; N, 17.20. 

(76d) (2Z) - 2 - ->7V - N - [ ( 1 E) - &**f-)V7^J ) ^U^] - 3 - [4 - (4 - 
?}VXv7zc—)V)-\ t 4-v ? Tif/NV-l-^]^-2-^^T5K 

(2Z) - 2 - isTJ - 3 - [4 - {A-tY^'sy^/V) -1,4- -yT^<> - 1 - j ;V 
W-2-^.y^TmciXx.X, ^«76(76c)T-MagLfc(2Z) -2-i/TS 
- 3 - [4 - (4 - 7;v%-xr7*.=.;v) -1,4- VT-V'^s— 1 - 
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ltfc«(»73%) 

Mp 127-128 °C (decomposition); 

IR (KBr) v 2924, 2182, 1610, 1510, 1421, 1395, 1324, 1293 cm" 1 ; 

max 

] H NMR(DMSO-d , 400 MHz) 5 1.93-2.02 (2H, m), 2.47 (3H,s), 2.92 (3H, s), 3.14 

6 

(3H, s), 3.53 (2H, t, J = 5.9 Hz), 3.73 (2H, t, J = 5.9 Hz), 3.78 (4H, bs), 6.76 (2H, 
dd, J = 9.0, 4.3 Hz), 6.97 (2H, t, J = 9.0 Hz), 8.45 (2H, s); 
MS (FAB) m/z: 374 [M+H]\ 340, 273, 195; 

Anal. Calcd for C H FN S: C, 61.10; H, 6.48; N, 18.75; F, 5.09; S, 8.59. Found: 

19 24 5 

C, 61.01; H, 6.49; N, 18.50; F, 5.17; S, 8.56. 

(76e) 3-T^/-4-[4-(4-7/^P7^yV)-l, 

]^y[2, 3-b]t°y^:/-2-#/Mj^f^K 

(2Z) -2— >T/-N-[(1E) - (^^7VT^7)^^]-3-[4 - (4-^H^ 

76(76d)-CS^5gLyh(2Z) -2-^T/-N-[(lE) - (v^/VT^)^^] -3 
- [4 - (4 - 7/Vtn7x-/l') - 1 , 4 - v?Tif - 1 - -i)V\ -?$-2- ^-l/^^T 

«&«(l|X^64%) 
Mp 203-205 V; 

IR (KBr) v 3453, 3324, 3179, 2948, 2838, 1646, 1579, 1510, 1369 cm"'; 

max 

*H NMR(DMSO-d , 500 MHz) 5 2.10-2.19 (2H, m), 3.16-3.24 (2H, m), 3.30 (2H, 

6 

s), 3.49-3.56 (2H, m), 3.71-3.78 (2H, m), 6.76 (2H, dd, J = 9.0, 4.4 Hz), 6.96-7.05 
(4H, m), 7.06-7.12 (3H, m), 8.40 (1H, d, J = 4.9 Hz); 
MS (FAB) m/z: 386 [M+H]\ 369, 273; 

Anal. Calcd for C H FN OS-1.35H O: C, 57.95; H, 5.81; N, 17.78; F, 4.82; S, 

19 20 5 2 

8.14. Found: C, 57.58; H, 5.41; N, 17.76; F, 4.73; S, 7.99. 
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[0246] (Hlfe#|77) 3-T5:y-4-[4-(4-^yV^^)-l ) 

-Y/V] [2, 3 - b] t°y ^ - 2 - #/V#3^R im&fc&to&%3 -111) 
(77a) tert-^^V 4- (4-^/)syx.=- )V) -\, l-VT^/^S )Vt&t 

Org. Lett. , 4, 581 -584(2002) \Z.Bm^tc^mtmm^Bllt^n^ \ U 

m&mvim («36%) 

IR (film) v 2974, 2929, 1695, 1619, 1521, 1415, 1365, 1237, 1169 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.38 (4.5H, s), 1.44 (4.5H, s), 1.91-2.01 (2H, m), 
2.23 (3H, s), 3.18 (1H, t, J = 5.9 Hz), 3.20 (1H, t, J = 5.9 Hz), 3.46-3.59 (6H, m), 
6.60 (2H, d, J = 8.2 Hz), 7.00 (2H, d, J = 8.2 Hz); 
MS (EI) m/z: 290 [M*], 234, 146. 
(77b) 1 - {4-^;Vy^;V) - 1, 4- ^Tif^V 
tert-^/V 4-y^=-;V-l, 4-i^Tify<y-l-^jU^iyy—Y^^X, 
^W77(77a)r'M5aLfctert-^;V 4- (4-^/K7a:~/V) - 1, 4-^7 

-^/NV-i-^^>7-h^fflv^, nit#i57(57b) iz.mm£tittmtmm 

IR (film) v 3318, 2923, 1618, 1520, 1394, 1363, 1189, 802 cm" 1 ; 

max 

■H NMR(CDC1 3 , 400 MHz) 5 1.89 (2H, quint, J = 5.9 Hz), 2.23 (3H, s), 2.79-2.85 
(2H, m), 2.99-3.05 (2H, m), 3.49-3.58 (4H, m), 6.60 (2H, d, J = 8.2 Hz), 7.00 (2H, 
d, J = 8.2 Hz); 

MS (EI) m/z: 190 [Ml, 160, 148, 134. 

(77c) 4-[4-(4-^5vK7 3 l~/V)-1, 4-v J 7if/^- 1 -^VV] 

^ife^77(77b)-C^Lfel-(4-^/V^=;V)-l, 4-v ; T^>'(463m 
g, 2. 39mmol)t(2Z)-2-^7'/-3-^^>^-2-^^T5Ka. Org 
. Chem. , (1962), 27, 2433-2439) (386mg, 2. 27mmol)£N, N-vW 
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^y^;VAT5:K V^/VT±$— ^(302 /zL, 2. 27mmol)^D^, S^M^ 
£lM^&f;i-t»fL 30#P B WCf£T»Lfc o SSM^fiCMt 
, @^^^-;Kl0mL)^(50mL)^P^rii#Lfc o WttSLfe@^Ji©U mk 

Mp 220-223 X:-, 

IR (KBr) v 3115, 2940, 2205, 1626, 1518, 1250, 928,798, 775 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 2.11 (2H, quint, J = 5.9 Hz), 2.25 (3H, s), 3.56 (2H, 
t, J = 5.9 Hz), 3.71-3.76 (2H, m), 3.76-3.80 (2H, m), 4.10-4.15 (2H, m), 6.19 (1H, 
d, J = 7.8 Hz), 6.65 (2H, d, J = 8.2 Hz), 7.05 (2H, d, J = 8.2 Hz), 7.20 (1H, d, J = 
7.8 Hz), 11.22 (1H, bs); 
MS (EI) m/z: 324 [M\ 160, 146; 

Anal. Calcd for C g H ^S-O.l^O: C, 66.27; H, 6.24; N, 17.17; S, 9.83. Found: C, 
66.07; H, 6.19; N, 17.10; S, 9.60. 

(77d) 3-T^y-4-[4-(4-^/V^ 3 :^)-i j 4-v ? 7if/^-l-^7l/| 
[2, 3-b]h°V^-2-^J/^^^ 
4- W-f^/VT^/) 2-v ? tKnk°y>V-3-#/^-HJ/l' 

1 - - 2 - y - 1 , 2 - i/t Kn t°y - 3 - hV^ZM 
Mp 175-176 V; 

IR (KBr) v 3429,3317, 3170, 3093, 2942, 2833, 1635, 1579, 1520, 1372 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.07-2.16 (2H, m), 2.18 (3H, s), 3.15-3.22 (2H, 

6 

m), 3.23-3.30 (2H, m), 3.51 (2H, t, J = 6.3 Hz), 3.72 (2H, t, J = 4.7 Hz), 6.66 (2H, 
d, J = 8.2 Hz), 6.92-6.99 (4H, m), 7.02-7.09 (3H, m), 8.37 (1H, d, J = 5.1 Hz); 
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MS (FAB) m/z: 382 [M+H]\ 365, 275; 

Anal. Calcd for C H N OS: C, 62.97; H, 6.08; N, 18.36; S, 8.41. Found: C, 62.58; 

20 23 5 ' 

H, 6.02; N, 18.23; S, 8.29. 
[0247] (Hii#!|78) 3-T^y-4-[4-(3-^PP7^/V)-i ) 

,v\ ^j[2, 3 -b] t°v vis- 2 {mmk&m&^z - 93) 

(78a) tert-^/V 4- (3-^DD7ai— ;V) -1, 4- ^TifV^^- 
Org. Lett. , 4, 581 -584 (2002) ^B1fc£tltt&bmMKfcfcZftfo\M 

IR (film) v 2975, 1694, 1594, 1493, 1416, 1365, 1237,1168 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.36 (4.5H, s), 1.44 (4.5H, s), 1.95 (2H, quint, J = 

6.3 Hz), 3.21 (1H, t, J = 5.9 Hz), 3.31 (1H, t, J = 5.9 Hz), 3.46-3.60 (6H, m), 6.54 

(1H, dd, J = 9.0, 2.0 Hz), 6.58-6.65 (2H, m), 7.08 (1H, t, J = 8.6 Hz); 

MS (EI) m/z: 310 [M*], 253, 166. 

(78b) l-(3-^nD7x=^)-l, 4-i?7-&'<y 

tert-^/V ;V- 1, 4--yTif^<y-l-^J/^^yy— HcftX-lT, 

^ife^ij78(78c)-e^Lfctert-^;V 4- (3-^nn7x^) - 1, 4-v>Tif 

/^-i-#/i^i/7-h£j3^-c, iMj57(57b) ^mztitt&tmmz. 

fflfo&MWfo (Mioo%) 

IR (film) v 3323, 2933, 1593,1494, 1362, 1102, 984, 759, 683 cm" 1 ; 

max 

! H NMR(CDCI 3 , 400 MHz) 5 1.89 (2H, quint, J = 5.9 Hz), 2.79-2.86 (2H, m), 
2.98-3.06 (2H, m), 3.52 (2H, t, J = 5.5 Hz), 3.56 (2H, t, J = 6.3 Hz), 6.56 (1H, dd, 
J = 8.6, 2.7 Hz), 5.59-6.63 (1H, m), 6.67-6.64 (1H, m), 7.10 (1H, t, J = 8.6 Hz); 
MS (EI) m/z: 210 [M*], 168, 154. 

(78c) (2Z)-3-[4-(3-^nn^ 3 :^yV)-l > 4— i^T^^-l-^]-2- 
9 y7Jrf9 - 2 - ^-y^irT^Y 



WO 2005/100365 



235 



PCT/JP2005/007025 



1, 4-^7-te?/NV£ffll\ »f!l5(5a) tfE^tbfc^^feill«^CS^S^^T^V^ % 

W«*(JR*62%) 
Mp 133-134 T); 

IR (KBr) v 3320, 3152, 2964, 2187, 1593, 1541, 1488, 1390, 1346 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.88-1.97 (2H, m), 2.24 (3H, s), 3.48-3.57 (4H, 

6 

m), 3.58-3.63 (2H, m), 3.70-3.75 (2H, m), 6.60 (1H, dd, J = 8.2, 1.6 Hz), 6.70 (1H, 
dd, J = 8.2, 2.3 Hz), 6.75-6.78 (1H, m), 7.14 (1H, t, J = 8.2 Hz), 8.36 (1H, bs), 
9.01 (1H, s); 

MS (FAB) m/z: 335 [M+H] + , 246, 200. 

(78d) (2Z)-3-[4-(3-^nn7^^)-l, 4-v?Tif/^-l--T;P]-2- 
v-TV - N - [ ( IE) - (SW/V75>0 Zt '9 - 2 - :n>^-TSK 

(2Z)-2— >Ty-3-[4-(4->h^X73:=/V)-l, 4-^Tif^-l-^V 
]y>-2-^^T^KiC^x.T, ^^!l78(78c)T^itLfc(2Z) -3- [4- (3 
-9 xx D7i=/I/) -1,4- v'T^V ^ - 1 - >f /V] - 2 - i/T;y*$ - 2 - zZ/fjtT 
5K£fflV\ ^^fe^58(58d>(CiS«$tlfc7J■|fei(^«(cSjS^ ; ^T^V^, iffrMb-^ 

M«(M89%) 

Mp 129-130 T) (decomposition); 

IR (KBr) v 2924, 2925, 2177, 1609, 1397, 1325, 1290 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.92-2.01 (2H, m), 2.49 (3H, s), 3.15 (3H, s), 

6 

3.32 (3H, s), 3.57 (2H, t, J = 5.5 Hz), 3.72 (2H, t, J = 5.5 Hz), 3.75-3.80 (2H, m), 
3.80-3.84 (2H, m), 6.61 (1H, d, J = 8.3 Hz), 6.73 (1H, dd, J = 8.3, 2.0 Hz), 6.79 
(1H, s), 7.14 (1H, t, J = 8.3 Hz), 8.45 (1H, s); 
MS (FAB) m/z: 390 [M+Hf, 356, 211, 180; 

Anal. Calcd for C H C1N S: C, 58.52; H, 6.20; N, 17.96; CI, 9.09; S, 8.22. Found: 

19 24 5 

C, 58.26; H, 6.18; N, 17.83; F, 8.95; S, 8.22. 
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(78e) 3-T5y-4-[4-(3-^nn^ 3 ;^yv)-l ) 4-^Tif/^-l-^7V]^ 
^y[2, 3-b]t°yv?>-2-i7/^>^K 

(2Z) -2— >7V-N-[(1E) - (v ? ^/VT57)^l/^]-3-[4- 
37^/k)-l, 4-^Tif/^^-l-^]^-2-3i^^-T5K^x.T, Hifeflaj 
78 (78d) T'S^Lfc (2Z) - 3 - [4- (3-^on7x^) - 1, 4- HTH 1 

- — 2— v'T/— n— [(ie) — (s^/wrs/) p*?^] -79-2- ^sttr 

^H^*(W61%) 
Mp 213-215 *C; 

IR (KBr) v 3442, 3324, 3183, 2950, 2836, 1644, 1593, 1494, 1369 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.10-2.20 (2H, m), 3.13-3.24 (2H, m), 3.25-3.31 

6 

(2H, m), 3.51-3.58 (2H, m), 3.77 (2H, t, J = 4.4 Hz), 6.62 (1H, dd, J = 8.3, 2.0 Hz), 
6.73 (1H, dd, J = 8.3, 2.0 Hz), 7.01 (1H, bs), 7.06-7.12 (3H, m), 7.17 (1H, t, J = 
8.3 Hz), 8.40 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 402 [M+H]\ 385, 273; 

Anal. Calcd for C H N C1OS-0.18H O: C, 56.33; H, 5.07; N, 17.29; CI, 8.75; S, 

19 20 5 2 

7.91. Found: C, 56.33; H, 5.01; N, 17.38; CI, 8.77; S, 7.68. 
[0248] (M1&M79) 3-T^7-4-{4-[4-(^v ; /V^i/)7^/V]-l > 4-^Tif 
'tls-l-JM^/te, 3-b]t°y^y-2-*/V^f-^K(M^b^#-^-3- 
134) 

(79a) tert-^^VV 4- [4- {■*Zl/*?)\'tt*/)7x.~;V\-l, 4-V7-&/*y- 
Org. Lett. , 4, 581 -584 (2002) \zmM£tltcft&kmmz&lfc%ftfo\m 

i^$j»(Wi5%) 

IR (film) v 2974, 1693, 1512, 1416, 1237, 1168 cm" 1 ; 

max 

! H NMR(CDC1 , 400 MHz) 6 1.37 (4.5H, s), 1.44 (4.5H, s), 1.90-2.00 (1H, m), 
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3.17-3.23 (1H, m), 3.27-3.35 (1H, m), 3.41-3.61 (6H, m), 4.97 (2H, s), 6.62 (2H, 

d, J = 8.8 Hz), 6.86 (2H, d, J = 8.8 Hz), 7.26-7.44 (5H, m); 

MS (EI) m/z: 382 [Ml, 327, 291, 235. 

(79b) \-{4-{^<> f J;vir^y)y^;V]-\, 4--JT^<v 

(79a) X*M&Ltctert-y*^/V 4- [4- {^y^;Vtti/) ?=.z=.)V\ - 1 
, 4-v ? Tif^V-l-^7/V7K^7-h^V^, ^it^57(57b)^|5^$tLfc^ 

& (jr^ioo%) 

IR (film) v 3329, 3033, 1512, 1455, 1237, 1025, 812 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.88 (2H, quint, J = 5.9 Hz), 2.82 (2H, t, J = 5.9 Hz), 
3.01 (2H, t, J = 5.5 Hz), 3.46-3.54 (4H, m), 4.98 (2H, s), 6.62 (2H, d, J = 9.0 Hz), 
6.86 (2H, d, J = 9.0 Hz), 7.25-7.43 (5H, m); 

MS (EI) m/z: 282 Qvf], 191, 148. 

(79c) 4- {4- [4- {^l/>y;Vtti/)7^;V]-l, A-^Tt^y-l-^M 

- 2 - ^/ -i,2- v'fcKn try >V- 3 - hD/v 

l-(4-p^VK7:n=/V)-l, 4-v J rif/NVWtXLT, HWJ79(79b)-e®l3tL 
fcl-^-^^^i/)^-^]-!, 4— ^Ti?^V£J8V\ :fe6&#j77(77c 

Mp 190-191 °C; 

IR (KBr) v 3129, 3045, 2953, 2205, 1625, 1511, 1455, 1240 cm"'; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.87-1.98 (2H, m), 3.45 (2H, t, J = 5.9 Hz), 

6 

3.62-3.75 (4H, m), 3.89-3.96 (2H, m), 4.96 (2H, s), 6.41 (1H, d, J = 7.8 Hz), 6.70 
(2H, d, J - 9.0 Hz), 6.83 (2H, d, J = 9.0 Hz), 7.26-7.42 (6H, m); 
MS (FAB) m/z: 417 [M+H]\ 325, 200; 

Anal. Calcd for C H N OS-0.54H O: C, 67.62; H, 5.93; N, 13.14; S, 7.52. Found: 

2d 24 d 2 

C, 67.30; H, 5.97; N, 13.50; S, 7.39. 
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(79d) 3-T^/-4-{4-[4-(^y^^y)y^;U]-l, 4-i/T1i;<> 
-1-^7W^V[2, 3-b]t°yv?V-2-^/Kdff-5:K 
4- W^=f-)^T^A 2-v ? kKnt°!;^-3-^7/V/}<-MJ^ 
HM79 (79c) -C§^Uc4- {4- [4- (^vVM"^) 7x^] - 
1, 4-> J T-^/^-l--r/V}-2-^y-l > 2-v ? tKnt 0 yv?y-3-^7/Vfch 

«£$*(W89%) 
Mp 211-213 t:; 

IR (KBr) v 3430, 3320, 3167, 2945, 1646, 1579, 1511, 1367, 1230 cm" 1 : 

max 

'H NMR(DMSOd , 500 MHz) § 2.06-2.16 (2H, m), 3.15-3.22 (2H, m), 3.24-3.30 

6 

(2H, m), 3.44-3.51 (2H, m), 3.65-3.72 (2H, m), 4.99 (2H, s), 6.69 (2H, d, J = 9.0 
Hz), 6.86 (2H, d, J = 9.0 Hz), 6.98 (2H,bs), 7.05 (1H, d, J = 5.1 Hz), 7.07 (2H, bs), 
7.26-7.43 (5H, m), 8.37 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 474 [M+Hf, 242, 200; 

Anal. Calcd for C H NO S-0.26H O: C, 65.29; H, 5.80; N, 14.64; S, 6.70. Found: 

26 27 5 2 2 

C, 65.46; H, 6.02; N, 14.59; S, 6.51. 

[0249] (mMM80) 3-T5/-4-[4-(3--hn7 3 :-/V)-l > 4— < 
[2, 3 -b] - 2 - tf/l'JjWflKK (0 mik&Ql&%-3 - 96) 

(80a) tert-^/V 4- (3-=- Yv-7au=.jV) -1, A-^T^O-l-^i;V^ 

org. Lett. , 4, 581 -584 (2002) ^m^titc^mtmm^^n^\n 

Miti(^25%) 

IR (film) v 2975, 1692, 1528, 1347, 1166, 735 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.33 (4.5H, s), 1.41 (4.5H, s), 1.98 (2H, quint, J = 
5.9 Hz), 3.21-3.26 (1H, m), 3.31-3.37 (1H, m), 3.56-3.66 (6H, m), 6.94 (1H, dd, J 
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= 8.2, 2.0 Hz), 7.30 (1H, t, J = 8.2 Hz), 7.44-7.50; 

MS (FAB) m/z: 321 [M + ], 266, 248, 222. 

(80b) l-(3-—bw7*~/\')-l,4-i?T1i'0 

tert-^/V 4-7x^l/-l, 4- *yT^y-l-%/V7$*^y~-UZiXZ-X s 
Hffi^j80(80a)-C$!3gLfctert-^^ 4- (3-~bu7^/\,)-l, 4-^Tif 
/nV- 1 -%jVtf*c*S7—Y*m\*X. HJ£#|57(57b) fciBftetlfc^Ss^EBf;: 

01X^100%) 

IR (film) v 2935, 2855, 1618, 1525, 1347, 735 cm" 1 ; 

max 

] H NMR(CDC1 3> 500 MHz) 5 1.93 (2H, quint, J = 5.9 Hz), 2.85 (2H, t, J = 5.9 Hz), 
3.06 (2H, t, J = 5.4 Hz, 3.60 (2H, t, J = 5.4 Hz), 3.64 (2H, t, J = 5.9 Hz), 6.95 
(1H, dd, J = 8.3, 2.4 Hz), 7.31 (1H, t, J = 8.3 Hz), 7.44-7.51 (2H, m); 
MS (EI) m/z: 221 [Ml, 179, 165. 

(80c) (2Z)-2— >Ty-3-[4-(3-— hi37a:-/V)-l, A-i?TH'*l'-l 

--iVv] 7*9-2- ^y^-^T^Y 
4V7^>V7^\zJSXX. Hlfe^j80(80b)-e3K3iLfel- (3--hn^=/V) - 

i, 4-v ? Tifv^^v\ mMM5(5a)\mm£tittmtmmfcfcfo$:ftt£\,\ 

Mp 157-158 t; 

IR (KBr) v 3443, 3353, 3277, 3176, 2926, 2182, 1617, 1525, 1346 cm"'; 

max 

'H NMR(DMSO-d , 500 MHz) 5 1.92-2.01 (2H, m), 2.24 (3H, s), 3.53-3.58 (2H, 
m), 3.62-3.69 (4H, m), 3.81-3.88 (2H, m), 7.20-7.26 (1H, m), 7.40-7.50 (3H, m), 
8.40 (1H, bs), 9.05 (1H, bs); 
MS (FAB) m/z: 346 [M+H]\ 246, 200. 

(80d) 3-T5y-4-[4-(3-=hn7a:=yV)-l, 4-^Tif v*y- X-JrVYf- 
^y[2, 3-b]t°y^>"-2-#/V7^lKR 
(2Z) -2-V-T7-3- &v&i,T5.;W-2-&°?*T$FKftx.Xs MM 
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^|80(80c)T^itLfc(2Z)-2-^Ty-3-[4-(3--hn^^)-l, 4- 

«fe»(»6%) 
Mp 180-185 °C; 

IR (KBr) v 3450, 3324, 3169, 2953, 2842, 1646, 1579, 1524,1368, 1345 cm"'; 

max 

l H NMR(DMSO-d , 500 MHz) 8 2.16-2.24 (2H, m), 3.15-3.24 (2H, m), 3.29-3.38 

6 

(2H, m), 3.64 (2H, t, J = 5.9 Hz), 3.84-3.89 (2H, m), 7.01 (2H, bs), 7.09 (1H, d, J = 
5.4 Hz), 7.10 (2H, bs), 7.21-7.26 (1H. m), 7.44 (2H, d, J = 5.4 Hz), 8.41 (1H, d, J 
= 5.4 Hz); 

MS (FAB) m/z: 413 [M+H]\ 246, 200. 
[0250] (Hifc#|81) 3-r^y-4-[4-(3-^nn-4-7/^n7i=/V)-l, 4- 9 JT 

-ev^-i — r/v]^y[2, 3-b]t°y^-2-^^f-?K(F!l^k^#-^3 

-91) 

(81a) text — -7=3- ;V 4- (3—!?xiv-4-yj\'$rxi7zc=-;V) -1, 4- i?THs<> 
Org. Lett. , 4, 581-584(2002) lZ.mM£tlttmmMfc&fo%ftts:\<\M 

IR (film) v 2976, 1693, 1508, 1417, 1237, 1168 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.36 (4.5H, s), 1.43 (4.5H, s), 1.89-1.98 (2H, m), 
3.21 (1H, t, J = 5.9 Hz), 3.32 (1H, t, J = 5.9 Hz), 3.41-3.61 (6H, m), 6.48 (1H, dt, 
J = 9.0, 3.3 Hz), 6.59-6.65 (1H, m), 6.96 (1H, t, J = 9.0 Hz); 
MS (FAB) m/z: 328 [Ml, 273, 229, 189. 

(81b) 1 - (3-^no-4-7/Vto7i=/>) - 1, 4-*?TH/<> 

tert-7^/V 4-> J Tif/^^-l-7J/V^^7— McffctT, 

'MMM81 (81a)T*§^£Lfctert-:/5vV 4- (3-^uu-4-yMu7^/U) 
-1, 4-v ? Tif/NV-l-7J^^->7-h?rfflV^, M1&m57(57b)\cmM£tl 
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IR (film) v 2934, 1611, 1508, 1240, 1047, 797 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.88 (2H, quint, J = 5.9 Hz), 2.83 (2H, t, J = 5.9 Hz), 
3.01 (2H, t, J = 5.5 Hz), 3.48 (2H, t, J = 5.5 Hz), 3.52 (2H, t, J = 5.9 Hz), 6.49 
(1H, dt, J = 9.0, 3.1 Hz), 6.64 (1H, q, J = 3.1 Hz), 6.97 (1H, t, J = 9.0 Hz); 
MS (EI) m/z: 228 [M*], 186, 172. 

(81c) (2Z)-3-[4-(3-^nn-4-7/^n7rn-/V)-l, 4-v ? T"if/>V- 
1 - >f>] -2-i/T;zf#-2- ^^T$R 

jy^^/i'T'vsfcftx.x. mmmi (8ib)-esBtuti- (3-^n-4-7;v 
tP7x=/i/)-i, 4-vrn/*i/&m\ mmm5 (5a) i^rnm titc^mtmm^ 

Mp 148-150 °C\ 

IR (KBr) v 3358, 3265, 3170, 2177, 1615, 1526, 1505, 1408 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 1.89-1.96 (2H, m), 2.25 (3H, s), 3.49-3.56 (4H, 
m), 3.58-3.64 (2H, m), 3.68-3.75 (2H, m), 6.73 (1H, dt, J = 9.0, 3.1 Hz), 6.90 (1H, 
q, J = 3.1 Hz), 7.18 (1H, t, J = 9.0 Hz), 8.37 (1H, bs), 9.02 (1H, bs); 
MS (FAB) m/z: 353 [M+H]\ 200, 165. 

(81d) (2Z)-3-[4-(3-^na— 4-7/V^-n7ai^V)-l, 4-*sT"&'<>- 
l ->0] - 2 - */7j - N - [ ( IE) - (cs*^-)V7%A ^f-\^V\rf9-7.- 3^/f-$r 

(2Z) - 2 - V7J - 3 - [4 - (4-*Y**s7*=l;v) -1,4- VT"£'*y- 1 
\79 ~ 2.-^y^"*T*YK\Xx_X^ %Wm 1 (81c) XWMJi. (2Z) - 3 - [4 - (3 
-^na-4-7/Vtn7x-/V) - 1, 4-VT*&/^s- 1-4 ;V\ 

¥Jf«*(M45%) 
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Mp 133-135 t (decomposition); 

IR (KBr) v 2924, 2177, 1609, 1506, 1398, 1326, 1289 cm" 1 ; 

max 

'H NMR(DMSOd , 400 MHz) 5 1.91-2.00 (2H, m), 2.47 (3H, s), 2.91 (3H, s), 

6 

3.14 (3H, s) 3.50-3.58 (2H, m), 3.68-3.87 (6H, m), 6.73 (1H, dt,J = 9.0, 3.1 Hz), 
6.90 (1H, q, J = 3.1 Hz), 7.15 (1H, t, J = 9.0 Hz), 8.43 (1H, s); 
MS (FAB) m/z: 408 [M+H]\ 374,273. 

(81e) 3-T5y-4-[4-(3-^nn-4-7/U2j-n7=i— 4-v : 7if/-? 
y-l--T/V]^y[2, 3-b]t°!)v J y-2-^7K^5K 
(2Z) -2-v-T7-N-[(lE) - (^^^T^/)^U^]-3-[4- (4-*h*is 

81 (81d)-eSi}£Uc(2Z) -3- [4- (3-^nn-4-7;l/^n7x^)-l, 4- 

v?Tif/^-i-^v]-2-^Ty-N-[(iE) - {V^/vt*;)^^]-/?- 

2-=£y<f-*T$}?%m\\ ^M58(58e) ^mM&tittmtmwimfcZftft 

Mp 181-184 X, ; 

IR (KBr) v 3326, 3095, 2834, 1636, 1579, 1506, 1373 cm' 1 ; 

max 

! H NMR(DMSO-d , 400 MHz) 5 2.09-2.19 (2H, d), 3.13-3.22 (2H, m), 3.24-3.32 

6 

(2H, m), 3.51 (2H, t, J = 5.9 Hz), 3.71-3.77 (2H, m), 6.71 (1H, dt, J = 9.0, 3.1 Hz), 
6.85 (1H, q, J = 3.1 Hz), 6.99 (2H, bs), 7.06 (1H, d, J = 5.5 Hz), 7.09 (2H, bs), 
7.18 (1H, t, J = 9.0 Hz), 8.38 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 420 [M+Hf, 273, 176; 

Anal. Calcd for C H C1FN OS: C, 54.35; H, 4.65; N, 16.68; CI, 8.44; F, 4.52; S, 

19 19 5 

7.64. Found: C, 54.04; H, 4.43; N, 16.30; CI, 8.33; F, 4.86; S, 8.03. 

[0251] mi&M82) 3-T$.S-4-l4-{4--7u*7x—/V)-l, 4-^TIf^-l- 
>l>] ^/ [2, 3-b] Wity - 2 - #/l'2iWMKK (fflmkft%)$r^3 - 95) 
(82a) tert-^yv 4- (4-7 'n^i^) - 1, 4- v^Tif/^- l-jfc/V'JJ? 
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org. Lett. , 4, 581-584(2002) ^mw.^titcjvmtmm^^n^\m 

IR (film) v 2975, 1693, 1591, 1498, 1416, 1237, 1167 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.37 (4.5H, s), 1.43 (4.5H, s), 1.90-1.99 (2H, m), 
3.20 (1H, t, J = 5.9 Hz), 3.31 (1H, t, J = 5.9 Hz), 3.48-3.58 (6H, m), 6.56 (2H, d, J 

= 8.8 Hz), 7.27 (2H, d, J = 8.8 Hz); 
MS (FAB) m/z: 355 [M+Hf , 255, 189. 
(82b) 1 - (4-Zfn^yx,=i;u) - 1, 4-i/T^^S 

tert-:/fvV 4-v ? T^V^>'-l-^7/V7K^>7— Mcftx/C, 

^ife$|82(82aK^3£Lfctert-^VV 4- (4-?tt7^;V) -1, 4-*?T 

IR (film) v 2931, 1591, 1498, 1396, 1362, 1190, 806 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.88 (2H, quint, J = 5.9 Hz), 2.82 (2H, t, J = 5.9 Hz), 
3.01 (2H, t, J = 5.4 Hz), 3.51, t, J = 5.4 Hz), 3.55 (2H, t, J = 5.9 Hz), 6.56 (2H, d, 
J = 8.8 Hz), 7.26 82H, d, J = 8.8 Hz); 
MS (EI) m/z: 254 Ovf], 212, 198. 

(82c) (2Z)-3-[4-(4-yu^e7^-/V)-l, 4-^Tif^V-l-^/V]-2 
- */TS7# - 2 - ^^TSK 
^y^/KT^Cf^T, !5te0j82(82b)-Cffi3gLfcl- (4-^n^^-/V) 

-l, 4~^r^y<^m^\ mfom(5a)\z&&£tLit%mkmmzBj&$:ftft^ 

«fe«(W72%) 
Mp 152-155 <C; 

IR (KBr) v 3371, 3276, 3174, 2957, 2185, 1589, 1536,1496, 1408, 1357 cm" 1 ; 
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'H NMR(DMSO-d 6> 500 MHz) 8 1.87-1.97 (2H, m), 2.24 (3H, s), 3.48-3.57 (4H, 
m), 3.58-3.64 (2H, m), 3.70-3.77 (2H, m), 6.74 (2H, d, J = 8.8 Hz), 7.28 (2H, d, J 
= 8.8 Hz), 8.38 (1H, bs), 9.03 (1H, bs); 
MS (FAB) m/z: 379 [M+H]\ 273, 182. 

(82d) (2Z)-3-[4-(4-^n^7^/V)-i, 4-'JT^O~l -^)V\ -2 
- */TJ - N - [ ( IE) - (SW/VTS/) /^>] -79-2- ^y^T^Y 
(2Z) -2-vOV-3-[4- {4-*Y^S7^=-)V) -1, 4— ^T^/^-l-^ 

^M82(82c)-C»L/c(2Z)-3-[4- (4 
-^P^y^/v) -l, 4— ^Tif/^-l-^/lx]-2-^T/^-2-^^ 
7SK£fflv\ ^»58(58d) ^^:|ai6$i^^^Sfei:l^#^^:S^SS^TJ5^v^, ^IB^ 

«fe«(W84%) 

Mp 143-146 'C (decomposition); 

IR (KBr) v 2925, 2176, 1611, 1497, 1397, 1328, 1290 cm" 1 ; 

max 

'H NMR(DMSO-d g , 400 MHz) 5 1.91-2.00 (2H, m), 2.47 (3H, s), 2.92 (3H, s), 
3.15 (3H, s), 3.55 (2H, t, J = 5.9 Hz), 3.69-3.85 (6H, m), 6.74 (2H, d, J = 8.8 Hz), 
7.26 (2H, d, J = 8.8 Hz), 8.46 (1H, s); 
MS (FAB) m/z: 434 [M+H] + , 400, 273. 

(82e) 3-T5y-4-[4-(4-^n^-73i^/V)-l, 4-v ? Tif/N°>'-l--f/k] 
^/[2, 3-b]tW^-2-#/l^>1^K 
(2Z) -2-v-T/-N-[(lE) - (^^T^/)^V^]-3-[4- (4-*HH/ 

82 (82d) T?mtUt (2Z) - 3 - [4 - (4 - ^7s=;V) -1,4- v?Ti?^V - 1 
- - Y/W] - 2 - ^>T7 - N - [ ( 1 E) - ( i?**J-;\>T$>; ) ^ l^] - 2 - xyftT 

M£«(M59%) 
Mp 170-173 *£; 
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IR (KBr) v 3442, 3322, 3180, 2948, 2838, 1645, 1588, 1498, 1367 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 2.13 (2H, quint, J = 5.5 Hz), 3.13-3.21 (2H, m), 

6 

3.23-3.30 (2H, m), 3.52 (2H, t, J = 6.3 H), 3.71-3.77 (2H, m), 6.72 (2H, d, J = 9.0 
Hz), 6.98 (2H, bs), 7.05 81H, d, J = 5.5 Hz), 7.08 (2H, bs), 7.27 (2H, d, J = 9.0 
Hz), 8.38 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 446 [M+H] + , 429, 273. 
[0252] (HJ60983) 3-T57-4-[4-(4-3ihdr^^/V)-i ) 

-4/^^/12, 3-b]t°y^-2-^/V^^5K(fy^^#-^3-127) 
(83a) tert-:/^ 4- (4-^Hr-X7n^vV) - 1, 4- i?T-M'*Z/- l-iJ/lstf 

Org. Lett. , 4, 581-584(2002) KWM^tl1t^mtmm\^R^i^f^\f\ M 
IR (film) v 2976, 1694, 1513, 1416, 1240,1169 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.37 (3H, t, J = 6.8 Hz), 1.38(4.5H, s), 1.44 (4.5H, 
s), 1.91-2.00 (2H, m), 3.21 (1H, t, J = 5.9 Hz), 3.32 (1H, t, J = 5.9 Hz), 3.45-3.60 
(6H, m), 3.96 (2H, q, J = 6.8 Hz), 6.64 (2H, d, J = 9.3 Hz), 6.81 (2H, d, J = 9.3 
Hz); 

MS (FAB) m/z: 320 [M + ], 264, 219. 
(83b) l-(4-3^**/y*~;V)-l, 4-i?TH/<> 
tert-^VV 4-7^—^-1, 4-^Ti?/^- M^ft;iT, 
Hife#!J83 (83a)T*MitUttert-:/f7V 4- (4-^h*^7^~M - 1, 4-v?T 

1 -j3)v$&*s7—y*m\i^ »^j57(57b) {mmtitcjjmtmm 

IR (film) v 2931, 1513, 1239, 1050, 812 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.37 (3H, t, J = 7.0 Hz), 1.88 (2H, quint, J = 5.9 Hz), 
2.82 (2H, t, J = 5.5H), 3.01 (2H, t, J = 5.5 Hz), 3.46-3.55 (4H, m), 3.95 (2H, q, J 
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= 7.0 Hz), 6.62 (2H, d, J = 9.4 Hz), 6.79 (2H, d, J = 9.4 Hz); 
MS (EI) m/z: 220 [Ml, 178, 164. 

(83c) 4-[4-(4-^h^S/7i^)-l, A- f JT^i^y-l-4)V\-2-^-ir 
^rf - - 1 , 2 - >>t Kn try - 3 - hD/v 

\-{4-*3->\>7x^A,)-l, 4-VT-V/<l/\Z.ft7tX, «F!l83(83b)TM^L 
fcl-(4-xNfi/7i^)-l, 4-v 5 T1?^>£fflV\ HJfe0»j77(77c) tCfe«$ 

Wfe»(W25%) 
Mp 204-208 *C; 

IR (KBr) v 3118, 2970, 2207, 1625, 1511, 1244 cm" 1 ; 

max 

! H NMR(CDC1 3 , 400 MHz) 5 1.38 (3H, t, J = 7.0 Hz), 2.11 (2H, quint, J = 5.9 Hz), 
3.50 (2H, t, J = 5.9 Hz), 3.69-3.78 (4H, m), 3.96 (2H, q, J = 7.0 Hz), 4.07-4.13 
(2H, m), 6.20 (1H, d, J = 7.6 Hz), 6.66 (2H, d, J = 9.2 Hz), 6.81 (2H, d, J = 9.2 
Hz), 7.22 (1H, d, J = 7.6 Hz),11.97 (1H, bs); 
MS (FAB) m/z: 355 [M+Hf , 273; 

Anal. Calcd for C H N OS-0.16H O: C, 63.86; H, 6.38; N, 15.68; S, 8.97. Found: 

19 22 4 2 

C, 63.86; H, 6.26; N, 15.66; S, 8.85. 

(83d) 3-T^y-4-[4-(4-o:hdr^^/V)-l, A-^T^^-l-J/V} 

4- Myy^/i-T*/) 2-v ? tKnt°y^-3-^fchy^ 

fctt*.T\ HJfefi»j83(83c)-CS[5gLfe4-[4-(4-3ih^X7a:r:^)-l, 4-v? 
TH'<ls - 1 - 2 - f-OrSr-yr -1,2- v>t Kn t°y - 3 - jvvtf— by ;V% 

(ifca£84%) 
Mp 181-183 "C; 

IR (KBr) v 3423, 3330, 3116, 2973, 1586, 1512, 1369, 1234 cm" 1 ; 

max 

■H NMR(DMSO-d , 500 MHz) 8 1.28 (3H, t, J = 7.0 Hz), 2.08-2.16 (2H, m), 

6 

3.18-3.24 (2H, m), 3.26-3.31 (2H, m), 3.40 82H, t, J = 5.9 Hz), 3.70 82H, I, J = 
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4.7 hz), 3.92 (2H, q, J = 7.0 Hz), 6.71 (2H, d, J = 8.8 Hz), 6.80 (2H, d, J = 8.8 Hz), 
6.99 (2H, bs), 7.05-7.12 (3H, m), 8.40 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 412 [M+H] + , 75; 

Anal. Calcd for C H N O S-0.42H O: C, 60.19; H, 6.21; N, 16.71; S, 7.65. Found: 
C, 60.49; H, 6.32; N, 16.93; S, 7.35. 

[0253] CMMM84) 3-T5/-4-[4-(3, 4-^f^7x=;l/)-l, 4-v 5 T^VnV- 

i — r^] [2, 3 - b] t°y>v - 2-M*t*K ^b£4&#-§-3 - 1 1 6) 

(84a) tert-:/^ 4- (3, 4-^^7^/V) -i, 4-> ? 7-£>^-l-# 
Org. Lett. , 4, 581 -584 (2002) \Zfcigi£ftttmbmm\Z&J&&ftft\,\m 

01x^17%) 

IR (film) v 3366, 2972, 2931, 1695, 1616, 1511,1415,1242, 1169 cm" 1 ; 

max ' 

'H NMR(CDC1 3 , 500 MHz) 8 1.36 (4.5H, s), 1.45 (4.5H, s), 1.93-2.02 (2H, m), 

2.15 (3H, s), 2.22 (3H, s), 3.20 (1H, t, J = 5.9 Hz), 3.30 (1H, d, J = 5.9 Hz), 

3.47-3.59 (6H, m), 6.46 (1H, d, J = 8.3 Hz), 6.51 (1H, s), 6.96 (1H, d); 

MS (FAB) m/z: 304 [M + ], 249, 203. 

(84b) 1 - (3, 4- vW/K7;n^/V) - 1, 4- *?TM'*ls 

«^84(84a)-eM5tL/ctert-^/V 4- (3, A- 9 J^/V7^;V)-\, 4- 
^Tif^V- 1 -X/V^yy-hZm ^C, MMM57 (57b) fctm&titzjj&tm 

IR (KBr) v 2939, 2860, 2384, 1615, 1512, 1459, 1411, 1280 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 1.88 (2H, quint, J = 5.9 Hz), 2.15 (3H, s), 2.21 (3H, 
s), 2.82 (2H, t, J = 5.9 Hz), 3.01 (2H, t, J = 5.5 Hz), 3.49-3.56 (4H, m), 6.45 (1H, 
dd, J = 8.2, 2.7 Hz), 6.50 (1H, d, J = 2.7 Hz), 6.94 (1H, d, J - 8.2 Hz); 
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MS (EI) m/z: 204 [Ml 174, 162, 148. 

(84c) 4-[4-(3, A-i/^/Vy^jV) -I, 4-i/T-£;<ls-l-sOV]-2- 
fttV -1,2- v>fcKn k°!) - 3 - *;VjJ?=MJ/W 

l-(4-^/W7 3 :=/W)-l > 4-v ? Tif/^^ft^t, HJfe0j84(84b)-CSi3gL 
fcl-(3, 4-> ? ^V7^;V)-l, 4-v ? Tif/N°y^fflV\ Hife^77(77c) (Cfe 

iW*(JK*3i%) 

Mp 251-253 T^; 

1R (KBr) v 3121, 2937, 2205, 1625, 1511, 1459, 1254 cm" 1 ; 

max 

'H NMR(DMSOd , 400 MHz) 5 1.93 (2H, quint, J = 5.5 Hz), 2.07 (3H, s), 2.14 

6 

(3H, s), 3.48 (2H, t, J = 5.9 Hz), 3.65-3.74 (4H, m), 3.91-3.98 (2H, m), 6.43 (1H, 
d, J = 7.6 Hz), 6.50 (1H, dd, J = 8.4, 2.7 Hz), 6.60 (1H, d, J = 2.7 Hz), 6.90 (1H, d, 
J = 8.4 Hz), 7.37 (1H, d, J = 7.6 Hz), 12.44 (1H, bs); 
MS (FAB) m/z: 339 [M+H]\ 273, 174; 

Anal. Calcd for C H N S-0.24H O: C, 66.57; H, 6.61; N, 16.34; S, 9.35. Found: 

19 22 4 2 

C, 66.47; H, 6.44; N, 16.34; S, 9.15. 

(84d) 3-T5/-4-[4-(3, 4 - ^f^/V) - 1 , 4-v ? TirV^-l--T 
/l/j^yte, 3-b]fc°yvV-2-#/V7}^f-5:K 

4- W-ff-^T*;) 2-v J fcKnt°y>^-3-#/V^hyA' 
fcftfcT, ^M84(84c)-C$^itbfe4-[4-(3, 4- f J^/Vy^;V)-\, 4- 
VTH'O- 1 --f/H - 2 - f-Hfry- -1,2- ^tKnfc°!J - 3 - 1i tV&=\*) )V 

o 

Wfe«(HX¥82%) 
Mp 195-197 "C; 

IR (KBr) v 3432, 3324, 3174, 2934, 2829, 1642, 1579, 1507, 1369 cm"'; 

max 

'H NMR(DMSO-d , 500 MHz) 8 2.08-2.15 (2H, m), 2.10 (3H,s), 2.16 (3H, s), 

6 

3.15-3.22 (2H, m), 3.25-3.31 (2H, m), 3.52 (2H, t, J = 5.9 Hz), 3.69-3.76 (2H, m), 
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6.50 (1H, dd, J = 8.3, 2.4 Hz), 6.60 (1H, d, J = 2.4 Hz), 6.92 (1H, d, J = 8.3 Hz), 
6.99 (2H, bs), 7.04-7.13 (3H, m), 8.40 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 396 [M+H]\ 246, 185; 

Anal. Calcd for C H^NOS: C, 63.77; H, 6.37; N, 17.71; S, 8.11. Found: C, 63.45; 
H, 6.33; N, 17.54; S, 8.11. 
[0254] (HJfe^85) 3-T5/-4-[4- (3, A-i^7;V^ruy^=.;V)-\, 4-i?THs<> 
- 1 - f-^J [2, 3 -b] tfDv^- 2 -tuVTt^^Y Mmt&to&%3 - 90) 
(85a) tert-^/V 4- (3, 4-^/V^-n^^yv) -l, 

Org. Lett. , 4, 581-584(2002) {!:fH«$^^fc^^fetl^«^CS^&*^T'5^V^, U 
IR (film) v 2976, 1691, 1521, 1417, 1234, 1168, 777 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) § 1.36 (4.5H, s), 1.43 (4.5H, s), 1.89-1.98 (2H. m), 
3.21 (1H, t, J = 5.9 Hz), 3.31 (1H, t, J = 5.9 Hz), 3.41-3.58 (6H, m), 6.27-6.33 
(1H, m), 6.38-6.47 (1H, m), 6.96 (1H, q, J = 9.0 Hz); 
MS (FAB) m/z: 312 [M + ], 257, 211. 

(85b) 1- (3, A-i/y/V^rn'7x.=.;v) -l, 4t-*?TM'*ls 
tert-^/V 4-v ? Tif/^-l-^7/V7}?^>7— Muttfc'T, 

^iS^J85(85a)T^3tLfetert-7' t ^ 4- (3, 4-^7;^07i^)-l, 4 
-^T-^/nV- 1 -Ufrtf^sJ—^m^X, »J57 (57b) KfEifcSftfc^ifct 

IR (film) v 2935, 2838, 1631, 1597, 1520, 1275, 777 cm" 1 ; 

max 

*H NMR(CDC1 3 , 500 MHz) 5 1.88 (2H, m, J = 5.9 Hz), 2.83 (2H, t, J = 5.9 Hz), 
3.01 (2H, t, J = 5.4 Hz), 3.48 (2H, t, J = 5.4 Hz), 3.52 (2H, t, J = 5.9 Hz), 
6.28-6.34 (1H, m), 6.44 (1H, ddd, J = 14.2, 6.8, 2.9 Hz), 6.98 (1H, q, J = 9.3 Hz); 
MS (El) m/z: 212 [U\ 170, 156. 
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(85c) 4-[4-(3, 4-V-7)V$-v7^)V) -l, 4-^T-^/-«>-l--<yv]-2 

- ^tty -i,2- ^tKn t°y v'y - 3 - ^w^hy/i/ 

1- {4-^/V7^=.,V) -1, 3»!j85(85b)T«tL 
fcl-(3, 4-v?7y^n7 3 :-/V)-l > 4-i/T-fe?/-^£;i!l\ HM77(77c)f£ 

«M&*(«27%) 
Mp 250-251 <C; 

IR (KBr) v 3122, 2959, 2206, 1626, 1520, 1247, 777 cm" 1 ; 

max 

'H NMR(DMSOd , 500 MHz) S 1.93 (2H, quint, J = 5.9 Hz), 3.51 (2H, m), 
3.68-3.76 (4H, m), 3.92-3.98 (2H, m), 6.43 (1H, d, J = 7.8 Hz), 6.52-6.57 (1H, m), 

6.83 (1H, ddd, J = 14.7, 6.8, 2.9 Hz), 7.17 (1H, q, J = 9.8 Hz), 7.37 (1H, d, J = 7.8 

Hz), 12.15 (1H, bs); 
MS (FAB) m/z: 347 [M+H] + , 273, 242; 

Anal. Calcd for C H FN S-0.2H O: C, 58.34; H, 4.72; F, 10.86; N, 16.01; S, 

17 16 2 4 2 ' 

9.16. Found: C, 58.48; H, 4.73; F, 10.59; N, 16.13; S, 9.04. 

(85d) 3-T5:/-4-[4-(3, 4-v ; 7;Vtn7xr:;l/)-i ) 4-> ? TirV^-l 

-^/V]^^y[2, 3-b]fc°yvV-2-#/V#'dM)-$K 

4- Myyj-svT*;) 2— Wotry^- 3 -^/i^-hyA- 

^ife^)85(85c)-eMit-L/c4-[4-(3, 4- V7;V$-u7^=./V) - 1, 4 

- ^Tif - 1 - >(7v] - 2 - y - 1 , 2 - v^fc Ko tfU - 3 - by 

^*fflv\ ^ifeF!l5(5c)^c:fB^i^fc73fei(3l#^^J^^^T^v^, mmt^m^n 

«£$*(i&*83%) 
Mp 199-201 "C; 

IR (KBr) v 3454, 3324, 3171, 2953, 2839, 1650, 1582, 1519, 1369 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 2.10-2.18 (2H, m), 3.14-3.23 (2H, m), 3.24-3.32 

6 

(2H, m), 3.52 (2H, t, J = 6.4 Hz), 3.75 (2H, t, J = 5.0 Hz), 6.49-6.56 (1H, m), 6.78 
(1H, ddd, J = 14.7, 6.8, 2.9 Hz), 7.00 (2H, bs), 7.08 (1H, d, J = 5.2 Hz), 7.10 (2H, 
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bs), 7.20 (1H, q, J = 9.8 Hz), 8.41 (1H, d, J = 5.2 Hz); 
MS (FAB) m/z: 404 [M+H] + , 387, 246, 200; 

Anal. Calcd for C H F N O S-0.24H O: C, 55.96; H, 4.82; F, 9.32; N, 17.17; S, 
7.86. Found: C, 55.97; H, 4.76; F, 9.25; N, 17.24; S, 7.76. 
[0255] (HJfe#j86) 3-7^y-4-{4-[3-(hy7^n^/l/)73i=^]-l, 4-i?T 
|7W^/[2, 3-b]fc°y> ? >-2-^/^^5K(^'fb^#-^3 

-120) 

(86a) tert-y^/V 4-[3- (h!)7;^n^^)7^/V]-i, 4- i^TirV^ 
Org. Lett. , 4, 581-584(2002) ^BM^fltc^W:tmm^R^ff^\ M 

IR (film) v 2976, 1695, 1612, 1463, 1417, 1321, 1164, 1124 cm"'; 

'H NMR(CDC1 3 , 500 MHz) 5 1.33 (4.5H, s), 1.43 (4.5H, s), 1.93-2.01 (2H, m), 

3.23 81H, t, J = 5.9 Hz), 3.34 (1H, t, J = 5.9 Hz), 3.54-3.64 (6H, m), 6.80-6.94 

(3H, m), 7.23-7.32 (1H, m); 

MS (FAB) m/z: 344 [M + ], 289, 243. 

(86b) 1 - [3- {Y^yjv^ru^/v) 7i-;k] - 1, 4- v*Ti?^V 
tert-^/V 4-v ? Tif/^-l-^7y^^7— Mcft;tt\ 

^Jfe^l86(86a)-e${itLfctert-^^ 4- [3- (M)7^to^V)7i^] 
-1, 4-^T^>'-l-^JJ?^>'7-hS:fflV^ «^57(57b)(CfBic$tL 

IR (film) v 2938, 1691, 1611, 1506, 1457, 1321, 1162, 1121 cm"'; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.91 (2H, t, J = 5.9 Hz), 2.84 (2H, t, J = 5.9 Hz), 
3.04 (2H, t, J = 5.4 Hz), 3.57 (2H, t, J = 5.4 Hz), 3.60 (2H, t, J = 6.4 Hz), 
6.80-6.91 (3H, m), 7.25-7.31 (1H, m); 
MS (EI) m/z: 244 [M*], 202, 188. 
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(86c) 2-^h¥> '-4- {4- [3- (h ] J7 '^n^;V)y '^yi/j-i, 4-v?Tif 
- 1 - 4^ } - 1 , 2 - i?fc Kofi? >V - 3 - r-y /V 

1- (4->Wi=^)-l, 4-v ? Tif/^(d^T, HM86(86b)-eM3tL 
fcl-[3-(MJ7/V^-tip<^)73i=:/V]-l, 4-^T-fe?^V£|?!V\ HJ£#J77(7 

7c) {cE^tifc^^Pl^^ixJS^T^v \ «§Bfc£4&&#fco 
Mp 247-248 "C; 

IR (KBr) v 2414, 3129, 2964, 2207, 1625, 1523, 1320, 1120 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 8 1.92-2.00 (2H, m), 3.60 (2H, t, J = 5.9 Hz), 3.75 

6 

(2H, t, J = 5.9 hz), 3.80 (2H, t, J = 5.4 Hz), 3.08 (2H, t, J = 5.4 Hz), 6.45 (1H, d, J 
= 7.8 Hz), 6.90 (1H, d, J = 7.3 Hz), 6.99 (1H, s), 7.07 (1H, dd, J = 8.3, 2.0 Hz), 
7.33-7.40 (2H, m), 11.53 (1H, bs); 
MS (FAB) m/z: 379 [M+H]\ 273, 226; 

Anal. Calcd for C H FN S-0.2H O: C, 56.69; H, 4.59; N, 14.67; S, 8.39. Found: 

18 17 3 4 2 

C, 56.60; H, 4.58; N, 14.67; S, 8.39. 

(86d) 3-T5/-4-{4-[3-(MJ7/^d^/V)7i=/V']-1, 4-l?Tl2s* 

OV}^/[_2, 3-b]lfy^-2-*/V^-9-5K 
4- W7^JVT*S) 2-^tKnt°Dv ; >-3-^7K^hy/l- 

mxx.x, mmvm (86c) - - 4 - {4 - [3 - ( w^** * 

^-)V)yzz.=.)V~\-\, 4-i?TH/<>-l-'{/l'}-l, 2-v J tKnt 0 y> ? >'-3-^7yV 
(Jfc$84%) 

Mp 195-197 

IR (KBr) v 3427, 3326, 3167, 1639, 1580, 1504, 1371, 1121 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 2.14-2.23 (2H, m), 3.15-3.25 (2H, m), 3.26-3.36 

6 

(2H, m), 3.60 (2H, t, J = 5.9 Hz), 3.84 (2H, t, J = 4.6 Hz), 6.91 (1H, d, J = 7.3 Hz), 
6.95-6.99 (1H, m), 7.01 (1H, bs), 7.06 (1H, dd, J - 8.3, 2.0 Hz), 7.09 (1H, d, J = 
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5.2 Hz), 7.10 (1H, bs), 7.38 81H, t, J = 8.3 Hz), 8.41 (1H, d, J = 5.2 Hz); 
MS (FAB) m/z: 436 [M+H]\ 419, 240. 

[0256] (MMM87) 3-T*S-4-{4-l4-(h})7sV*vth*i/)7^~;^-l, 4-i? 

3-130) 

(87a) tert-^/V 4- [4- (hV'7/l'&v*b*i/)7*~A''] -1, 4-i?T-g'<> 
Org. Lett. , 4, 581-584(2002) \Z.Um^tz^mtW\mKB.^fr^\U 

IR (film) v 2976, 1692, 1516, 1417, 1268, 1163 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.33 (4.5H, s), 1.42 (4.5H, s), 1.90-1.98 (2H, m), 
3.22 (1H, t, J = 5.9 Hz), 3.32 (1H, t, J = 5.5 Hz), 3.48-3.60 (6H, m), 6.61 (2H, d, J 
= 9.2 Hz), 7.04 (2H, d, J - 9.2 Hz); 
MS (FAB) m/z: 360 [M + ], 305, 259. 

(87b) 1 - [4- (Y])yjV^ti^h^» 7x.=-jV] - 1, 4->>Tif/^ 

tert-^yu 4-7i=^-l, A-VT^i/^-l-iiA'i^^yy— Mcf^tT, 
^M87(87a)T'Mitbfctert-^f-/V 4- [4- (MJ^^n^h^)^^^] 
-1, 4-^T^V-l-*/UjJ?^>7-hS:ffiV^ Hife^57(57b)^?B^tl 

IR (film) v 2936, 1610, 1516, 1265, 1231, 1205, 1156, 805 cm" 1 ; 

max 

■H NMR(CDC1 3 , 500 MHz) 5 1.89 (2H, quint, J = 5.9 Hz), 2.83 (2H, t, J = 5.9 Hz), 

3.03 (2H, t, J = 5.4 Hz), 3.53 (2H, t, J = 5.4 Hz), 3.56 (2H, t, J = 5.9 Hz), 6.63 
(2H, d, J = 9.3 Hz), 7.05 (2H, d, J = 9.3 Hz); 

MS (EI) m/z: 260 [M*], 218, 204. 

(87c) 2-^^-4- {4-[4- (b])y/^ti^h^y)y^=-/U]-l, 4-i/T 
if/-^- 1--17W - 1, 2- ^fcKnfy 3-^j;v^^);v 
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4-> J Tif/^(Cftx.T, 31^87 (87b) "e^L 
tcl-14- (b])7^v*h*is)7^~fr~\-l, 4-v?Tif/^^fflV\ Hife#il77(7 

WM*(Wi9%) 

Mp 240-242 "C; 

IR (KBr) v 3122, 2957, 2210, 1627, 1514, 1245, 1150 cm" 1 ; 

max 

J H NMR(DMSO-d , 500 MHz) 5 1.91-1.98 (2H, m), 3.55 (2H, t, J = 5.9 Hz), 

6 

3.70-3.78 (4H, m), 3.97 (2H, t, J = 5.4 Hz), 6.44 (1H, d, J = 7.8 Hz), 6.83 (2H, d, J 
= 9.3 Hz), 7.13 (2H, d, J = 9.3 Hz), 7.37 (1H, d, J = 7.8 Hz), 12.53 (1H, bs); 
MS (FAB) m/z: 395 [M+H]\ 175; 

Anal. Calcd for C H FN OS: C, 54.81; H, 4.34; N, 14.21; S, 8.13. Found: C, 

18 17 3 4 ' 

54.74; H, 4.06; N, 14.12; S, 8.08. 

(87d) 3-T*S-4-{4-l4-(hV7/l'*v*b^»7*~/V\-l, 4-i?7l£s< 
^-l-l7W^/[2, 3-b]fc°Uv J ^-2-^;;V7Kdrf-^K 

4- W-73-;vt%S) -2-*J-tt)/-\, 2-> ? t:Knt°y^-3-^7K-r-y7V 
fcftfc-C, Hlfe^l87(87c)-e®!3tUfc2-^^-4-{4-[4- (W7;V*u*Y 
^v/)7i-/H-l, 4-v ? T^VN°y-i-^/k}-i, 2— ^tKntTj;^— 

Mp 163-165 

IR (KBr) v 3413, 3325, 3176, 2947, 2836, 1637, 1579, 1515, 1372 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 2.11-2.19 (2H, m), 3.16-3.24 (2H, m), 3.26-3.33 

6 

(2H, m), 3.55 (2H, t, J = 5.9 Hz), 3.79 (2H, t, J = 4.6 Hz), 6.82 (2H, d, J = 9.3 Hz), 
7.00 (2H, bs), 7.08 (1H, d, J = 5.4 Hz), 7.10 (2H, bs), 7.15 (2H, d, J = 9.3 Hz), 
8.40 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 452 [M+H]\ 435, 216; 

Anal. Calcd for C H F N O S: C, 53.21; H, 4.47; F, 12.62; N, 15.51; S, 7.10. 

20 20 3 5 2 
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Found: C, 53.06; H, 4.13; F, 12.53; N, 15.44; S, 6.93. 
[0257] (mmm88) 3-TS/-4-[4-(2, 3, 5, 6-^^7/^nt°y^-4-^) 
-1, 4-v ? T-eV^-l-^V]^ni/[2 ) 3-b]bTy^y-2-*/VJj?W^K(^ 
^-^#■§■3-145) 

(88a) tert-^/V 4-(2, 3, 5, 6-'rh77/l/^-nlfy^-4-^)-l, 4- 
v^Ti?/"^- 1 -*/VxJ?^>7— h 

^^7/V*ntrj;^(878/x L, 8mmolh tert-^5vV 1, 4— ^T^^-l 
-^MJ?^7-Ml577 J uL, 8mmol)^hy^/VT^(1227ML ( 8. 8mmol) 

hy>^zKM (50mL) ^Px.^ML, *E£ifrfH^l^ (2x25mL) -ej*fctiUh& 

, 2. 54g©«iB a toffc^to (91 
Mp 55-59 TC; 

IR (KBr) v 2985, 1690, 1636, 1523, 1476, 1170, 1143 cm" 1 ; 

max 

! H NMR(CDC1 3 , 400 MHz) 5 1.44 (4.5H, s), 1.46 (4.5H, s), 1.90-2.03 (1H, m), 
3.47 (1H, m, J = 5.9 Hz, 3.53 )1H, t, J = 5.9 Hz), 3.71-3.56 (6H, m); 
MS (FAB) m/z: 350 [M+H]\ 294, 250. 

(88b) l-(2, 3, 5, 6-xh77/V^-nt°y^-4— 4-^Tif/NV 
tert-y^jU 4-7a^-l, 4-^7^/^-1-^^^— McftxX, 
^J6^88(88a)"eS{3tLfctert-^/W 4- (2, 3, 5, §-^V?y )Vfrxi€y*/^ 
-4-y(/V)-l, 4-i?T1*/<>-l-jj;Vtf** / >7-h&m^X* »f!l57(57b) 

&&«(i|3^97%) 
Mp 58-61 °C; 

IR (KBr) v 3356, 2932, 2852, 1638, 1534, 1473, 1126, 1068, 932 cm" 1 ; 

max 

'H NMR(CDC1 400 MHz) 5 1.92 (2H, quint, J = 5.9 Hz), 2.96 (2H, t, J = 5.9 Hz), 
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3.05 (2H, t, J = 5.5 Hz), 3.62-3.71 (6H, m); 
MS (EI) m/z: 249 [Ml, 207, 193. 

(88c) 4- [4- (2, 3, 5, Q-y-Yy7;V^vi\f^yiy-A-^;V)-l, A-VT^ 
-fVV] - 2 - ^-3rif -1,2- v^Kn t°>J >>> - 3 - ^/V/tf-MJ/V 
1- (4-^^73i=:/l/) -1, 4-VTM'*y\Z.ft7LX, Hffi^j88(88b)T?jKjtb 
fcl-(2, 3, 5, 6-"r^7/V^-Phry-^-4->l'/W)-l f 4-> ? Tif/^^fflV\ 

Mp 267-269 "C; 

IR (KBr) v 3121, 2961, 2210, 1628, 1522, 1471, 1250, 1135, 962 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 1.97-2.08 (2H, m), 3.58-3.66 (2H, m), 3.76-3.85 

6 

(2H, m), 3.89-3.96 (2H, m), 3.97-4.05 (2H, m), 6.50 (1H, d, J = 7.6 Hz), 7.42 (1H, 
d, J = 7.6 Hz), 12.51 (1H, bs); 
MS (FAB) m/z: 384 [M+H]\ 200; 

Anal. Calcd for C H FN S: C, 50.13; H, 3.42; N, 18.27; S, 8.36. Found: C, 50.08; 

16 13 4 5 ' 

H, 3.66; N, 18.35; S, 8.37. 

(88d) 3-T5/-4-[4-(2, 3, 5, 6-^77/^^1)^-4-^) - 1, 4 
- v^Tif - 1 - -Y/V] f-zcj [2, 3 -b] fc°!) i/> - 2 - #/l^rf-3:R 

4- W-f^/VT^A 2-v ; tKnt°y^>'-3-^7/V^MJ/V 
RlttfcT, HWJ88(88c)7?SiigLfe4-[4-(2, 3, 5, 6-7h77/^u^J> 
-4-^v)- 1| l-^]-2-^^f--l, 2-v ? tKnt°>Jv ; >- 

MM£*(«85%) 
Mp 228-231 t; 

IR (KBr) v 3441, 3325, 3175, 2924, 1641, 1583, 1469, 1371, 1121, 962 cm" 1 ; 

max 

] H NMR(DMSO-d , 500 MHz) 5 2.14-2.23 (2H, m), 3.26-3.35 (2H, m), 3.39-3.48 

6 

(2H, m), 3.75-3.82 (2H, m), 3.87-3.94 (2H, m), 7.04 (2H, bs), 7.10 (1H, d, J - 5.4 
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Hz), 7.11 (2H, bs), 8.44 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 441 [M+H]\ 329, 273; 

Anal. Calcd for C H FN OS: C, 49.09; H, 3.66; F, 17.25; N, 19.08; S, 7.28. 

18 16 4 6 

Found: C, 49.02; H, 3.72; F, 16.85; N, 19.13; S, 7.21. 
[0258] (Hi&#l89) 3-T^/-4-(4-^-ty])>-4-^/V-l, 4-^T-ify<y-l--( 
,V)^y[2, 3-b]t°U^>-2-^/K^5K(f!j^b-a-W-^3-147) 
(89a) tert-T^/V 4-^> r y^-4-^-l, 4-^T^^-l-*/l^J?df 

^^7^Pt 0 y^{Cftx.T4-^nn^^-)/y^(Helv. Chim. Acta, (2001 
), 84, 1 112- 1118) &m^XmMM88 (88a) \Z&m£MtjjmbmfflzR&& 

Mp 55-59 

IR (film) v 2975, 2929, 2869, 1693, 1566, 1506, 1346, 1167 cm" 1 ; 

max * 

'H NMR(CDC1 3 , 400 MHz) 5 1.34 (4.5H, s), 1.42 (4.5H, s), 2.03-2.21 (2H, m), 
3.47 (1H, t, J = 5.9 Hz), 3.56 (1H, t, J = 5.5 Hz), 3.65-3.77 (2H, m), 3.90-4.10 
(4H, m), 7.41 (1H, t, J = 8.2 Hz), 7.71 (1H, t, J = 8.2 Hz), 7.86 (1H, d, J = 8.2 Hz), 
7.95 (1H, d, J = 8.2 Hz), 8.64 (lH,s); 
MS (FAB) m/z: 329 [M+H]\ 273. 
(89b) 4-(l, 4-v?7if^-l-^)3HVy^ 

Hife^!l89(89a)T^5tL/ttert-7^^ 4-4/1*- 1, 4-^Tt 

'O- 1 - tf/l^^-r-Sr/av vt\ »J57 (57b) KW&ZhttWikmWZ. 

«fe»»0«76%) 

IR (film) v 3296, 2937, 1684, 1613, 1567, 1505, 1346 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 2.03 (2H, m), 2.96-3.02 (2H, m), 3.17-3.22 (2H, m), 
3.98-4.04 (4H, m), 7.33-7.39 (1H, m), 7.64-7.70 (1H, m), 7.80-7.84 (1H, m), 
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7.92-7.97 (1H, m), 8.60 (lH,s); 

MS (EI) m/z: 228 [Ml 185, 172, 159. 

(89c) 4-(4-3r^/y>-4-^7V-l, 4-i^Tif^-l-^/V)-2-^-^ 
y-1, 2-v ; fcKnt 0 y> ? ^-3-^;/V/K-h!;/V 
\-{4-^)V7^.~)V)-\, A-VTH/OIUXZ-X, ^ife^j89(89b)-e$^3tL 

fc4- (i, 4-i?TH;<>-i-4/v)*-fyyyzm\ mmM77(77c)\z.mmti 

H«*(W19%) 
Mp 221-223 T}; 

1R (KBr) v 3431, 3111, 2926, 2204, 1623, 1566, 1504, 1344, 1242 cm" 1 ; 

max 

] H NMR(DMSO-d , 400 MHz) 5 2.14-2.22 (2H, m), 3.93 (2H, t, J = 5.9 Hz), 3.98 

6 

(2H, t, J = 5.5 Hz), 4.13 (4H, bs), 6.47 (1H, d, J = 7.4 Hz), 7.35 (1H, d, J = 8.2 
Hz), 7.45-7.52 (1H, m), 7.70-7.79 (2H, m), 8.02 (1H, d, J = 8.2 Hz), 8.50 (1H, 
s), 12.49 (1H, bs); 

MS (FAB) m/z: 363 [M+H] + , 257, 229; 

Anal. Calcd for C H N S: C, 60.09; H, 5.29; N, 22.13. Found: C, 60.18; H, 5.38; 

19 18 6 

N, 22.09. 

(89d) 3-T5/-4-(4-3H-;/y^-4--f/V-l, 4-*JT J £/<>-l-s(/V)J- 
^y[2, 3-b]fc°y>V-2-#/V/!^lKK 

(-ft^T, ^M89(89c)-C^Lfc4- (4-^i/y^-4-^-l, A-VT 
-if/^-l-^/V) 2-v ? tKnfc°Uv?^-3-^^hyyV^ 

v\ »5(5c) imM£nttmbmm\cfcfoznfo\ mmit^-m^mc 0 

Wtn&l&M (i(X^85%) 
Mp 228-231 <C; 

IR (KBr) v 3439, 3321, 3181, 2957, 1648, 1567, 1501, 1344 cm" 1 ; 

max 

] H NMR(DMSO-d , 400 MHz) 5 2.24-2.36 (2H, m), 3.17-3.30 (2H, m), 3.50-3.59 

6 

(2H, m), 4.03-4.13 (2H, m), 4.18-4.29 (2H, m), 7.00 (2H, bs), 7.06 (1H, d, J = 5.1 
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Hz), 7.10 (2H, bs), 7.46 (1H, ddd, J = 8.6, 6.0, 2,3 Hz), 7.70-7.78 (2H, m), 8.10 
(1H, d, J = 8.2 Hz), 8.39 (1H, d, J = 5.1 Hz), 8.50 (1H, s); 
MS (FAB) m/z: 420 [M+H]\ 273, 246, 200. 
[0259] (HJ£#ij90) 3-T^y-4-[4-(4-^/V-3--hn7^/V)-l, 4-^Tii 

119) 

(90a) tert--?^/V 4-(4—^/U-3-=-b^'7s.=^/V)-l,4-^T^<y- 

Org. Lett. , 4, 581-584(2002) lzmM£Httmkmmfcfcfc£ftfo\ M 

01X9*41%) 
Mp 103-106 T>, 

IR (KBr) v 2978, 1685, 1528, 1415, 1334 cm"'; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.35 (4.5H, s), 1.42 (4.5H, s), 1.93-2.00 (2H, m), 
2.45 (3H, s), 3.23 (1H, t, J = 5.9 Hz), 3.33 (1H, t, J = 5.9 Hz), 3.53-3.62 (6H, m), 
6.82 (1H, dd, J = 8.8, 2.9 Hz, 7.13 (1H, d, J = 8.8 Hz, 7.26 (1H, d, J = 2.9 Hz); 
MS (FAB) m/z: 336 [M+H] + , 280, 234, 189; 

Anal. Calcd for C H NO -0.3H O: C, 59.91; H, 7.57; N, 12.33. Found: C, 59.94; 

17 25 3 4 2 

H, 7.29; N, 12.01. 

(90b) \-{4-^;v-3-=.Yuy^;v)-i, 4-^Tif^V 
mMM90(90a)X»M : feLtcteTt-y?-/\s 4- (4-^5VV-3-~hu7i~/V) - 1 

, 4-v?Tif/^-i-^/v^>7-h^fflv^r, mnvm (57b) \z.tm£titt 

/*fe?ft^(I|X^100%) 

1R (liquid) v 2930, 1628, 1527, 1346 cm' 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.91 (2H, t, J = 5.9 Hz), 2.45 (3H, s), 2.83 (2H, t, J = 
5.9 Hz), 3.04 (2H, t, J = 5.5 Hz), 3.55 (2H, t, J = 5.5 Hz), 3.59 (2H, t, J = 5.9 Hz), 
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6.81 (1H, dd, J = 8.3, 2.9 Hz), 7.12 (1H, d, J = 8.3 Hz), 7.26 (1H, d, J = 2.9 Hz); 
MS (EI) m/z: 235 [M*], 193, 179. 
(90c) 4-[4-(4-^^-3-^hn7m-yV)-l, 
- 2 - f-^y -1,2- i/fcKn t°y >V- 3 -^yV/K-hD/V 

i-(4-^/v^^/v)-i, 4-i?TH/^\zixz.x, mmm9o(90b)xm^L 

tcl- (4-^/V-3-^hn^n^) -l, 4-^T1?^>'£ffll\ H3iF!j77(77c 

*^$&* 01X^31%) 
Mp 277-278 T^; 

IR (KBr) v 3437, 3124, 2961, 2206, 1625, 1525, 1341, 1252 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 6 1.94 (2H, m), 2.32 (3H, s), 3.57 (2H, t, J = 5.9 

6 

Hz), 3.70-3.81 (4H, m), 3.92-3.99 (2H, m), 6.42 (1H, d, J = 7.8 Hz), 7.05 (1H, dd, 
J = 8.6, 2.7 Hz), 7.22 (1H, d, J = 8.6 Hz), 7.24 (1H, d, J = 2.7 Hz), 7.35 (1H, d, J = 
7.8 Hz), 12.47 (1H, bs); 
MS (FAB) m/z: 370 [M+H]\ 259, 242; 

Anal. Calcd for C H NO S-0.26H O: C, 57.79; H, 5.26; N, 18.72; S, 8.57. Found: 

13 19 5 2 2 

C, 57.78; H, 5.16; N, 18.73; S, 8.51. 

(90d) 3-T?y-4-[4-(4-^/V-3-=hn7 3 i=/V)-l > 4-v ? 71f/^ 
-l--l7Kl^/[2, 3-b]fc°y^-2-;^/K=¥lKK 
4- Wz?J-;VT*;) 2-v?tKnt°y>V-3-#/V/}^H;^ 
Klftx.-C\ llife#l90(90c)-e»L/c4-[4- (4-^^-3--hn7^^) - 
1, 4-v ? 7if^V-l--f/V]-2-5^^y-l, 2-v ; tKnt°y^-3-^7}< 

~h])^%m\ »j5(5c) ^mm^titc^mtmm^Rit^n^\ nmt^m 

Mp 114-117 t; 

IR (KBr) v 3439, 3323, 3181, 2927, 2846, 1650, 1579, 1525, 1366 cm"'; 

max 

! H NMR(DMSO-d , 500 MHz) 5 2.13-2.21 (2H, m), 2.36 (3H,s), 3.14-3.23 (2H, 
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m), 3.27-3.34 (2H, m), 3.59 (2H, t, J = 5.9 Hz), 3.81 (2H, t, J = 4.8 Hz), 7.01 (2H, 
bs), 7.0-7.15 84H, m), 7.24-7.29 (2H, m), 8.41 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 427 [M+H]\ 410, 273, 246; 

Anal. Calcd for C H NO S-0.5H O: C, 55.16; H, 5.32; N, 19.30. Found: C, 

20 22 6 3 2 

54.87; H, 5.49; N, 19.58. 

[0260] 3-T^y-4-[4-(4-^y^ , D^>7 3 i^/V)-i ) 4-i?TH'< 

1/ - 1 - <<)V\ [2, 3 - b] fc°y i?> - 2 - Jj/Vtf*^ K (0d^frg4&#-J!-3 - 1 2 
9) 

Ola) tert-yfvL- 4- (4-^7*13^^731=^) -1, 

Org. Lett. , 4, 581-584(2002) ^|E«$tLfc^^lRl«(^^fT^V^^ 
M&«tKWl4%) 

IR (film) v 2974, 1694, 1511, 1415, 1366, 1237, 1168, 1122 cm"'; 

max 

*H NMR(CDC1 3 , 400 MHz) 5 1.28 (6H, d, J = 5.9 Hz), 1.37 (4.5H, s), 1.43 (4.5H, 
s), 1.90-2.00 (2H, m), 3.20 (2H, t, J = 5.9 Hz), 3.31 (2H, t, J = 5.5 Hz), 3.40-3.61 
(6H, m), 4.35 (1H, sept, J = 5.9 Hz), 6.61 (2H, d, J = 9.0 Hz), 6.78 (2H, d, J = 9.0 
Hz); 

MS (EI) m/z: 334 [M*], 278, 236. 

(91b) 1 - (4-^y/n^^7x=;k) - 1, 4- v^Tif^V 
tert-7^/V 4-7^/V-l, 4-*?7&*l/-l-%;V&3t-*s ! 7~y\z.ft%X* 
MM&m (91a)T*^igLfctert-7^/V 4- (4-^y7°n^^>7i=^) -1, 4 
-i?7H'*y-l -#/K#*isy-h&m^X. HJfe#]57(57b) iZfflM&tlttmt 

WfeT'yXAi, (JR^89%) 
Mp 62-64 TC; 

IR (film) v 2974, 2932, 1511, 1237, 1114, 957, 815 cm" 1 ; 

max 
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'H NMR(CDC1 3 , 400 MHz) 5 1.29 (6H, d, J = 5.9 Hz), 1.88 (2H, quint, J = 5.9 
Hz), 2.83 (2H, t, J = 5.9 Hz), 3.01 (2H, t, J = 5.5 Hz), 3.49 (2H, t, J = 5.5 Hz), 
3.52 (2H, t, J = 5.9 Hz), 4.35 (1H, sept, J = 5.9 Hz), 6.61 (2H, d, J = 9.0 Hz), 6.79 
(2H, d, J = 9.0 Hz); 
MS (EI) m/z: 234 [Ml, 191, 178. 

(91c) 4- [4- {4-^y~fw#*i/'7x.=./V) -l, 4-v ; Tif^V-l-^/V]-2 
-*f-Jr*V- 1, 2-v J tKnt°yv ; >'-3-^/K-h!J/^ 

l-{4-^;vy^.=.;V)-\, A-VT-V'*Z/\Z.ft7LXs Hlfe^J91(91b)-eStjtL 
fcl-(4— Wnif^yy^)V)-\, 4-S?71?/^&JBV\ Hife$j77(77c) XC 

Mp 216-218 V; 

IR (KBr) v 3440, 3128, 3046, 2974, 2205, 1625, 1511, 1511, 1241 cm" 1 ; 

'H NMR(CDC1 3 , 500 MHz) 5 1.30 (6H, d, J = 5.9 Hz), 2.11 (2H, quint, J = 5.9 

Hz), 3.51 (2H, t, J = 5.9 Hz), 3.73 (2H, t, J = 5.4 Hz), 3.76 (2H, t, J = 5.9 Hz), 

4.12 (2H, t, J = 5.4 Hz), 4.39 (1H, sept, J = 5.9 Hz), 6.21 (1H, d, J = 7.8 Hz), 6.67 

(2H, d, J = 8.8 Hz), 6.82 (2H, d, J = 8.8 Hz), 7.23 (1H, d, J = 7.8 Hz), 1184 (1H, 

bs); 

MS (EI) m/z: 368 [M\ 325, 148; 

Anal. Calcd for C H N OS-0.15H O: C, 64.71; H, 6.60; N, 15.09; S, 8.64. Found: 

20 24 4 2 

C, 64.59; H, 6.46; N, 15.09; S, 8.47. 

Old) 3-TV-4-[4-(4— (y7vrt*f"y7^~/l>)-l, 
[2, 3 - b] try - 2 - #/l^rlKK 

4- {^yf^;vr^y) -2-?-tty-i, 2-^tKnt>^>-3-#/V/tf-hy/v 

(Cf^x.T, MMM9l(91c)XMM^tc4-[4-(4-^yy°ti^^yy^=./U)-l, 4 
- i?THs*> - 1 -4>V\ - 2 - ^^h¥y -1,2- i/tpn &Ji?is- 3 - jj/lstf^b}) 

»>*m\i\ ^ife^5(5c) ^M£tittmtmmimfo%fttf:\,\ mmk-smzm 

tc 0 
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wn&WK 79 % 

Mp 173-175 

IR (KBr) v 3441, 3324, 2973, 1644, 1579, 1510, 1370, 1235 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.21 (6H, d, J = 5.9 Hz), 2.07-2.16 (2H, m), 

6 

3.16-3.24 (2H, m), 3.25-3.33 (2H, m), 3.47 (2H, t, J = 5.9 Hz), 3.69 (2H, t, J = 4.7 
Hz), 4.37 (1H, sept, J = 5.9 Hz), 6.68 (2H, d, J = 9.0 Hz), 6.76 (2H, d, J = 9.0 Hz), 
6.97 (2H, bs), 7.03-7.11 (3H, m), 8.37 (1H, d, J = 5.5 Hz); 

MS (El) m/z: 425 DA*], 382, 275, 183; 

Anal. Calcd for C H N O S: C, 62.09; H, 6.40; N, 16.46; S, 7.54. Found: C, 

22 27 5 2 

61.83; H, 6.23; N, 16.32; S, 7.38. 
[0261] (HJ60O92) 3-T5y-4-[4-(4-tert-^;V7^/V)-l, 

-\-4)Vtf-3-J\2, 3-b]fc°yv J ^-2-^7V^f-^K(^J^b^#^-3-115 
) 

(92a) tert-^fvV 4-(4-tert-^/W73:=/V)-l, 4— 

Org. Lett. , 4, 581-584(2002) fCfStt$^Lfc*-^|Rl^i^^ ; rT^V>^ 

6 feft* 01X3*9%) 
Mp 62-64 °C\ 

IR (KBr) v 2962, 1686, 1520, 1420, 1364, 1246, 1170 cm" 1 ; 

max 

! H NMR(CDC1 3 , 400 MHz) 5 1.27 (9H, s), 1.35 (4.5H, s), 1.43 (4.5H, s), 
1.91-2.00 (lH,m), 3.21 (1H, t, J = 6.3 Hz), 3.32 (1H, t, J = 5.9 Hz), 3.48-3.59 (6H, 
m), 6.62 (2H, d, J = 8.8 Hz), 7.20 (2H, d, J = 8.8 Hz); 
MS (EI) m/z: 332 [Ml, 276, 261. 

(92b) 1- (4-tert-y^/K7:n^/V) -1, 4-vTif-^y 
tert-^/V 4- -JT^^y- 1 -tl/V^iyy— Mc-ftxiT, 

'MM&m (92a)-eia^L/dtert-7^;V 4- (4 - ten -y*^ ^7 -1,4 
- i/TUsO - 1 - Jj/Vtf^yy— h£ V vc, Hffifij 57 (57b) (CfB^$ ftttmt 



WO 2005/100365 



264 



PCT/JP2005/007025 



«fe«^(«-97%) 

IR (film) v 2959, 1614, 1520, 1363, 1201, 812, 552 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 1.28 (9H, s), 1.89 (2H, quint, J = 5.9 Hz), 2.84 (2H, 
t, J = 5.9 Hz), 3.02 (2H, t, J = 5.5 Hz), 3.52 (2H, t, J = 5.5 Hz), 3.54 (2H, t, J = 5.9 
Hz), 6.63 (2H, d, J = 8.4 Hz), 7.21 (2H, d, J = 8.4 Hz); 
MS (EI) m/z: 232 [M*], 217, 190, 176. 

(92c) 4-[4-(4-tert-7 f ^^3i-/V)-l ( 4-i>T"£'^y-\-4>V\-2 

- "f-^y -1,2- Rn t°y - 3 - XsUtf-hD/l' 

1- -1, 4-^Tif/^(Cftx.-C, ^Jfe^ij92(92b)T^^L 

tzl- (4-tert-^/K7^~/V) -l, 4-v ; Ti?/-^£ffll\ HJfef!l77(77c) (C 

«fe«(J|X^21%) 
Mp 257-258 1C; 

IR (KBr) v 3121, 3041, 2958, 2205, 1625, 1519, 1459, 1247 cm"'; 

max 

*H NMR(CDC1 3 , 400 MHz) 5 1.28 (9H, s), 2.12 (2H, quint, J = 5.9 Hz), 3.56 (2H, 
t, J = 5.9 Hz), 3.71-3.81 (4H, m), 4.13 (2H, t, J = 5.1 Hz), 6.20 (1H, d, J = 7.6 Hz), 
6.66 (2H, d, J = 8.6 Hz), 7.22 (1H, d, J = 7.6 Hz), 7.24 (2H, d, J = 8.6 Hz), 11.94 
(1H, bs); 

MS (EI) m/z: 366 [Ml, 351, 188. 

(92d) 3-T5/-4-[4-(4-tert-^vK7in/V)-l, 4-i?THs<>-l 
-xjvv]^y[2, 3-b]t°yv ? ^-2-^/v*>f-5:K 

4- Wzf^svT*;) 2-^tKc2t°y> ? ^-3-^7/V7}?-hy/v 

fcft&T, J«j92(92c)^£Ub4-[4- (4-tert-^^/^^/V) - 1, 4 

- VT-Vs<> - 1 - -|7V] - 2 - f-ir*V -1,2- KDfc°y^>- - 3 - ijfrifr—V) 

fr*m v \ rnmrns (5c) immznttmtmmfcBcmzftto \ mmik&mzm 

«fi»(»72%) 
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Mp 231-232 *C; 

IR (KBr) v 3440, 3324, 3182, 2957, 1645, 1579, 1579, 1519, 1364 cm" 1 ; 

max ' ' 

'H NMR(DMSO-d g , 400 MHz) 5 1.21 (9H, s), 2.06-2.17 (2H, m), 3.22-3.16 (4H, 
m), 6.69 (2H, d, J = 9.0), 6.89 (2H, bs), 7.03-7.09 (3H, m), 7.17 (2H, d, J = 9.0 
Hz), 8.38 (1H, d, J = 5.5 Hz); 
MS (EI) m/z: 423 [Ml, 391, 275; 

Anal. Calcd for C H N OS-0.27H O: C, 64.48; H, 6.95; N, 16.35; S, 7.48. Found: 

23 29 5 2 

C, 64.17; H, 6.64; N, 16.31; S, 7.43. 

[0262] (^iS^!|93) 3-T5y-4-[4-(4-^^^/V)-l, 

5^7 [2, 3 - b] t°y - 2 - #,M?dMKK {Mmtt&to&*kZ - 1 1 2) 
(93a) tert-^^ 4- {4-^;Vy^;V) -1, 

Org. Lett. , 4, 581-584(2002) (-E*$l^fe^r^fe^:ID«^ ^ KJS^ ; rr^V^^ 
IR (film) v 2964, 1695, 1519, 1415, 1236, 1169 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.19 (3H, t, J = 7.6 Hz), 1.37 (4.5H, s), 1.44 (4.5H, 
s), 1.92-2.01 (2H, m), 2.53 (2H, q, J = 7.6 Hz), 3.19 (1H, t, J = 6.3 Hz), 3.30 (1H, 
t, J = 5.9 Hz), 3.47-3.59 (6H, m), 6.62 (2H, d, J = 8.4 Hz), 7.02 (2H, d, J = 8.4 
Hz); 

MS (FAB) m/z: 304 [M + ], 248, 160. 
(93b) 1 - (4-^;Vy^.=.;v) - 1, 4-*JT&0 
tert-^/V 4-7i=^-l, 4-VT&<l/-\-iJ}Vtf*ci/y*-Hz.ft7LX, 
^M93(93a)-eM^Lfctert-7^V 4- (4-x^7i=;V) - 1, 4-i?T 

•V'O-i-x/i'tf^yy-b&m^x, nis^57(57b) icmm^ntc^mmm 
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IR (film) v 2929, 1616, 1519, 1189, 813 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.19 (3H, t, J = 7.6 Hz), 1.88 (2H, quint, J = 5.9 Hz), 

2.54 (2H, q, J = 7.6 Hz), 2.82 (2H, t, J = 5.9 Hz), 3.01 (2H, t, J - 5.5 Hz), 
3.49-3.57 (2H, m), 6.62 (2H, d, J = 8.8 Hz), 7.03 (2H, d, J = 8.8 Hz); 

MS (EI) m/z: 204 [M*], 162, 148. 

(93c) 4-[4-(4-^VK7rcrvV)-l, 4-^Tif/NV- 1 -^/V] -2-^j- 
* y- 1 , 2 - C/t Kn - 3 - WjV 

l-{A-^;vy^;v)-\, ^W93(93b)T^igL 
tcl- (4 - ^;vy^ zvl^-l, 4-v ; T-t?^V£ffiV\ WJ77(77c) ^IBjK£ 

«&«(W22%) • 

Mp 226-229 <C; 

IR (KBr) v 3122, 2959, 2205, 1625, 1517, 1457, 1246 cm" 1 ; 

max 

! H NMR(CDC1 3 , 400 MHz) 5 1.20 (2H, t, J = 7.6 Hz), 2.11 (2H, quint, J = 5.9 Hz), 

2.55 (2H, q, J = 7.6 Hz), 3.55 (2H, t, J = 5.9 Hz), 3.74 (2H, t, J = 5.9 Hz), 3.77 
(2H, t, J = 5.1 Hz), 4.12 (2H, t, J = 5.1 Hz), 6.19 (1H, d, J = 7.6 Hz), 6.65 (2H, d, J 
= 8.6 Hz), 7.06 (2H, d, J = 8.6 Hz), 7.20 (1H, d, J = 7.6 Hz), 11.58 (1H, bs); 

MS (EI) m/z: 338 [M*], 323, 174, 160. 

(93d) 3-T^y-4-[4-(4-3i^73i=/V)-l, 4-v=Tif/^-l— fVi/J 
^7[2, 3-b]fc°y-^-2-#yV#^1KK 

4- Wrff-tvr^A 2-^fcKnt°y>V-3-#/V/}^hy/v 
fcttfc-C ^ife^93(93c)T^L^4-[4-(4-^^=-^)-l, 4-^T 

-fr^- 1 1, 2- e^tKnif hy/vt:ffl 

e&H&*(JDl^82%) 
Mp 186-188 t); 

IR (KBr) v 3439, 3324, 3178, 2958, 1643, 1579, 1518, 1369 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.14 (3H, t, J = 7.4 Hz), 2.07-2.17 (2H, m), 2.49 
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(2H, q, J = 7.4 Hz), 3.15-3.35 (4H, m), 3.53 (2H, t, J = 5.9 Hz), 3.74 (2H, t, J = 
4.7 Hz), 6.70 (2H, d, J = 8.4 Hz), 6.96 (1H, bs), 7.02 (2H, d, J = 8.4 Hz), 7.04-7.14 
(3H, m), 8.40 (1H, d, J = 5.5 Hz); 
MS (EI) m/z: 395 [Ml, 377, 189; 

Anal. Calcd for C H N OS: C, 63.77; H, 6.37; N, 17.71; S, 8.11. Found: C, 63.56; 

21 25 5 

H, 6.25; N, 17.68; S, 8.10. 
[0263] CMMM94) 4-[4-(4-7tf/V7i^)-l, l7k|-3 
- T^y^y [2, 3 - b]k°U-^ - 2 - #;HJWMKK mmik&fa&%3 - 99) 
(94a) tert-y^A' 4- {4-T^)Vy^;V) - 1, 4- i?T-V'<y- 1 

4-7;V^-p^hn^-^V^f^x.-C4-7^nT-feh7^7^jlV^ > HJSf!|59( 

59a) ^cfB«$^^^^fet^^^^s*^T*v^ % ^ie^^^/co 

IR (film) v 2974, 1596, 1523, 1416, 1363, 1284, 1237, 1191, 929, 819, 756 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 6 1.36 (4.5H, s), 1.42 (4.5H, s), 1.94-2.01 (2H, m), 
2.50 (1H, s), 3.21 (1H, t, J = 5.9 Hz), 3.32 (1H, t, J = 5.9 Hz), 3.58-3.64 (6H, m), 
6.66 (2H, d, J = 8.6 Hz), 7.83 (2H, t, J = 8.6 Hz); 
HRMS m/z calcd for C HON 318.1944, found 318.1934; 

18 26 3 2 

MS (EI) m/z: 318 [M*], 261, 247, 217, 188, 174, 162, 132, 105, 91, 57, 41. 
(94b) l-[4-(l, 4-iyT^<>-l-4My^^]^y^ 
\ext-Z?^-)V 4-7x^-1, A-^T^^ly-l-^jV^i/J— H&ffcbfllC 
* MM® U94 (94a) "CSSigLfctert - ^fvV 4 - (4 - T±^y^;V) -1,4- 

VTVs^-i-j3}V7$^yy-v*m\\ ^M57(57b) \cmm^ntc^mtmm 

IR (KBr) v 2931, 1658, 1597, 1523, 1403, 1360, 1285, 1191, 820 cm" 1 ; 

max 

'H NMR(CDC1 , 500 MHz) 5 1.91 (2H, quint, J = 5.9 Hz), 2.50 (3H, s), 2.83 (2H, 

3 

t, J = 5.9 Hz), 3.04 (2H, t, J = 5.4 Hz), 3.61 (2H, t, J = 5.4 Hz), 3.66 (2H, t, J = 6.4 
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Hz), 6.68 (2H, d, J = 8.8 Hz), 7.85 (2H, d, J = 8.8 Hz); 
HRMS m/z calcd for C H ON 218.1420.1313, found 218.1422; 

13 18 2 

MS (EI) m/z: 218 [Ml, 203, 176, 162, 148, 132, 70, 43. 

(94c) (2Z) - 3-[4- {4-m^-;V7^-;V)-l, 4-v J Ti?^V-l— |7H- 
2 - -yTJZfZ - 2 - 3z>^T5K 
-fyy^/VT^[C^^THIfe^j94(94b)T*M^Lfel-[4- (1, 

Mp 173-177 V; 

IR (KBr) v 3310, 3178, 2183, 1593, 1524, 1407, 1354, 1289, 1194, 825, 594 cm 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.89-1.96 (2H, m), 2.23 (3H, s), 2.42 (3H, s), 

6 

3.49-3.54 (2H, m), 3.60-3.66 (4H, m), 3.83-3.86 (2H, m), 6.81 (2H, d, J = 9.0 Hz), 
7.76 (2H, d, J = 9.0 Hz), 7.16 (2H, t, J = 7.3 Hz), 8.39 (1H, brs), 9.04 (1H, brs); 
HRMS m/z calcd for C H ON S 343.1592, found 343.1595; 

18 23 4 

MS (FAB) m/z: 343 [M+H]\ 326, 273, 246, 219, 165, 120, 65; 

Anal. Calcd for C H N OS-0.40H O: C, 61.83; H, 6.57; N, 16.02; S, 9.17. Found: 

18 22 4 2 

C, 61.52; H, 6.35; N, 15.90, S, 9.52. 

(94d) 4-[(4-T±^y^M -1, 4- c JT^<>-l-4M-2-^-^y 
-1, 2-v ? tKnt°y> J >'-3-^y^-h';/V 

(94c) T*M5tLfc (2Z) - 3 - [4 - (4 - 7tf^7x^V) - 1 , 4 - *JT 
-e^-l->f/V]-2— >Ty^-2-3iW-2hT5K(504mg, 1. 47mmol)£N 
, N-vO^VV7jvW*T5K Vtf-JVT-**— /V(l75mg, 1. 47mmol)£N, N-S? 
^/Vfc/V&T^Y {2mL)\mmU 60°CT80^^WLfc o lNmm^Mx.XE 
foMm%MM&bLtc<Dh, «^/V(10mL)i7K(20mL)^Px.fc o tfffflUSiH 

w-^mMummt^m (5i8m g , 38%)%m± 0 
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Mp 265-270 *C; 

IR (KBr) v 2940, 2206, 1625, 1593, 1521, 1355, 1288, 1248, 1238, 1192, 1143, 

max 

929, 817 cm" 1 ; 

'H NMR(DMSO-d , 500 MHz) 8 1.91-1.97 (2H, m), 2.42 (3H, s), 3.64 (2H, t, J = 

6 

5.9 Hz), 3.76 (2H, t, J = 5.9 Hz), 3.86 (2H, t, J = 5.4 Hz), 3.98 (2H ,t, J = 5.4 Hz), 
6.44 (1H, d, J = 7.8 Hz), 6.85 (1H, d, J = 8.8 Hz), 7.87 (1H, t, J = 7.8 Hz), 7.77 
(2H, t, J = 8.8 Hz), 12.57 (1H, brs); 

HRMS m/z calcd for C H ON S 353.1436, found 353.1425; 

19 21 4 

MS (EI) m/z: 352 [M*], 337, 323, 218, 204, 174, 162, 132, 105, 91, 77, 43; 

Anal. Calcd for C H N OS-0.33H O: C, 63.66; H, 5.81; N, 15.63; S, 8.95. Found: 

19 20 4 2 

C, 63.58; H, 5.80; N, 15.63, S, 8.74. 

(94e) 4-[4- (4-T-fe^7K7rc^/V) -l, 4-^Tif^-l-^k|-3-T5:/ 

4- W^)V7^A 2-v ? tKnt°!Jv ? ^-3-^fch>;/V 
fclftfc-C, HJ6^J94(94d)-C543tLfc4-[(4-TW/>73i-/V)-l, 4-*?Tl£ 

^-i-w/H-2-5 L ^f-y-i, 2-> ? tKnt°y> ; >-3-^/v#'-hy/v^v\ 
^ife^5(5c) fc&mzhttmtmmzRfo&ft&K mmk&m*mtc 0 

Mp 279-282 TXdecomposition); 

IR (KBr) v 3439, 3326, 3183, 1653, 1595, 1364, 1279, 1193, 939, 820 cm" 1 ; 

max 

! H NMR(DMSO-d , 500 MHz) 8 2.16-2.18 (2H, m), 2.44 (3H, s), 3.19-3.20 (2H, 

6 

m), 3.30-3.32 (2H, m), 3.66 (2H, t, J = 6.3 Hz), 3.87 (2H, t, J = 4.9 Hz), 6.84 (2H, 
d, J = 8.8 Hz), 6.99 (2H, brs), 7.08 (1H, d, J = 5.4 Hz), 8.10 (2H, brs), 7.80 (2H, d, 
J = 8.8 Hz), 8.41 (1H, d, J = 5.4 Hz); 
MS (EI) m/z: 409 [Ml. 

[0264] (mMM95) 3-T5y-4-[3-^/V-4-(3-y^y^zcn;V)t°-<7v ? ^-l 
[2, 3 - b] t°y - 2 - tf/VjffaM^K (#l^fb#«-5§-3 - 77) 
(95a) 4-[3-y^-4-(3-^/V7^/V)fc°-<7^-l-^/V]-2-^ 
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tty -1,2- v^tKa t°y >v- 3 -tuvtf^vy/v 

l-(4-* s f-fV>7x.~;\,)-i, 4-^Tif^V^ftx.T, (3-^ 
/K7^,V) tf^^fc/B V \ Hife#|77 (77c) ^M^tLfe^irlH^fCSJS^ 

M&»(«23%) 
Mp 250-251 "C; 

IR (KBr) v 3122, 3039, 2970, 2208, 1621, 1496, 1447, 1248, 1011 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 0.99 (3H, d, J = 6.3 Hz), 2.25 (3H, s), 3.14-3.23 

6 

(1H, m), 3.37-3.52 (2H, m), 3.67 (1H, dd, J = 13.3, 3.5 Hz), 3.91-3.99 (1H, m), 
4.01-4.15 82H, m), 6.53 (2H, d, J = 7.6 Hz), 6.58 (1H, d, J = 7.4 Hz), 6.65-6.71 
(2H, m), 7.09 (1H, t, J = 7.4 Hz), 7.49 (1H, d, J = 7.6 Hz); 
MS (FAB) m/z: 325 [M+H]\ 200; 

Anal. Calcd for C H N S-0.32H O: C, 65.47; H, 6.30; N, 16.97; S, 9.71. Found: 

18 20 4 2 

C, 65.24; H, 6.38; N, 17.19; S, 9.78. 

(95b) 3-T5y-4-[3-^/V-4-(3-^^7^-/V)t°-<7v ? y-l--('/V 
]^7[2, 3-b]t°i)> ; y-2-^/^drf-$:K 

4- W7~=f-;VT^;) 2-v ? fcKnt°yi^-3-#/^-H^ 
fctt^T, Mmm95 (95a) -C8f5gLfc4- [3-p»^-4- {^-^;Vy^=.;V)\f 

^yVls - 1 --f>] - 2 - =f-ir*y -1,2- Rn t°y >V - 3 - hy /v£ 

fflV\ mfe#j5(5c) ^fS^tLfc^fei^^^^^fT^V^, &f&f 

w®mfe (4x^-81%) 

Mp 215-217 1C; 

IR (KBr) v 3449, 3325, 3179, 2972, 2836, 1644, 1580, 1501, 1370 cm"'; 

max 

! H NMR(DMSO-d , 400 MHz) § 0.99-1.14 (3H, m), 2.27 (3H, s), 2.62-3.51 (7H, 

6 

m), 6.58-6.69 (1H, m), 6.74-6.85 (2H, m), 6.96 (2H, bs), 7.06-7.19 (4H, m), 8.46 

(1H, d, J = 5.5 Hz); 

MS (EI) m/z: 382 [M+H] + , 200; 

Anal. Calcd for C H N OS-0.16: C, 62.50; H, 6.12; N, 18.22; S, 8.34. Found: C, 

20 23 5 
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62.49; H, 6.19; N, 18.15; S, 8.16. 

[0265] mi&$m) 3-T$/-4- (4-fc°y>V-3--lVV-l, A-^T^y-l-J/V 

(96a) (2Z)-2-^Ty-3- (4-^^-3-^-1, 4-^Tif/NV- 1- 
-f/v) -79-2- ^y^T^Y 

^y-f^-)VTVy\Z.^X\-\f^y-2>-^)V-\, 4-v?Tif/^Q. Med. Ch 
em. , (2000), 43, 2217-2226)£fflV\ »5(5a) KlfBfc&tofcfrlSfctlTO 
fcKJ&£fTfcV\ iHE4b-£^£#7c 0 «83% 
Mp 162-164 *C; 

IR (KBr) v 3300, 3164, 2187, 1583, 1530, 796, 707 cm"'; 

max 

*H NMR (DMSO-d , 400MHz) 5 1.91-1.97 (2H, m), 2.24 (3H, s), 3.51-3.63 (6H, 

6 

m), 3.76-3.79 (2H, m), 7.11-7.15 (2H, m), 7.82-7.84 (1H, m), 8.14 (1H, brs), 8.35 
(1H, br), 9.00 (1H, br); 
MS (FAB) m/z: 302 [M+H] + ; 

Anal. Calcd for C H NS-0.1H O: C, 59.42; H, 6.38; N, 23.10; S, 10.57. Found: 

15 19 5 2 

C, 59.53; H, 6.48; N, 22.88; S, 10.57. 

(96b) 3-T5/-4-(4-fc°yvV-3-'(7l--l, 4-^Tif/^-l— T/V)^ 
7[2, 3-b]t°U> ? ^-2-^/^=¥if$K 

mmm ( 96a) -csssg ut ( 2z) - 2 - ^r/ - 3 - (4 - t°y ^ - 3 - ^ - 1 , a 

-v?Tif/^-l-^V)y^-2-^^T5;K(485mg, 1. 61mmol)£N, N- 
S?^MvWvT5K -J^?VT~t9— /V-(211mg, 1. 77mmol)£N, N-S?^ 
/MM^7^K(3mL)^ft?U ^?fi-ClP#^fi^Lfco 100 t C^bl20°CT* 
1. 5l$|ffl«#Ut, SJ^»^^M(-ML, 8N7k®Mfc-W?A«$c(0. 3mL 
)i2-^nPTirhT^K(196mg, 2. 09mmol)^Dxi/i o U^^'M.mz.xmf^ 
M, *(3mL)^Px.fc 0 #rliiLfc@ft£»U *£^/~/VTi5fc*£U 239 
mgOlift^tfco #b^c[H#:^^y-;K2mL) J;<9T?^S)L, 195mg^|S 
ll^0tX^33%)£#fc o 
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Mp 214-216 t; 

IR (KBr) v 3444, 3324, 3166, 1650, 1579, 1495, 1368, 794, 709 cm" 1 ; 

max '7i y 

'H NMR (DMSO-d 6 , 400MHz) 8 2.14-2.19 (2H, m), 3.16-3.22 (2H, m), 3.27-3.81 
(2H, m), 3.55-3.58 (2H, m), 3.79-3.81 (2H, m), 6.97 (2H, brs), 7.07 (1H, d, J = 5.5 
Hz), 7.09 (2H, brs), 7.10-7.16 (2H, m), 7.83 (1H, dd, J = 2.0, 4.3 Hz), 8.16 (1H, d, 
J = 2.0 Hz), 8.35 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 369 [M+H] + . 
[0266] (3MI97) 3-T5/-4-[4-(l, 3-^T)/-/V-2-^)-l, 

- 1 - J/V] [2 , 3 - b] t°y Vis - 2 - # K (Wmk&fo&%-3 - 

136) 

(97a) 1-(1, 3-^Ti/-^-2-^V)-l, 4-i?TH'0 r&Hig 
2-7u*rJ-TV-M&. 20g, 50mmol)£*^rfc°^v^(l0. OOg, lOOmmol 

)^n-^>/-/KioomL) tpT\ iDBs«ET24Nfwa^Lfe„ m&m&®*m& 

^lN7K^^hy^*«(30rnL)^P^,7ka^^^(3xlOOmL)T* 

(30mL) \mmU 4NifiSft-l, 4-v ? ^-^^M(30mL)^P^fc o WttiLfc^ 
Sfc^SrSBtU 1, 4-i/**-y-^tT±hyXffi&U 9. 43g(«74%)<DSIie^ 

IR (neat) v 1603, 1581, 743 cm" 1 ; 



'H NMR (CDCl jf 400MHz) 5 2.13-2.19 (2H, m), 3.18-3.25 (2H, m), 3.30-3.36 
(2H, m), 3.64-3.67 (2H, m), 3.96-3.99 (2H, m), 6.98 (1H, d, J = 3.9 Hz), 7.35 (1H, 
d, J = 3.9 Hz); 
MS (EI) m/z: 183 [Ml, 83; 

Anal. Calcdfor C H^N S-2(HC1)-0.1(H O): C, 37.24; H, 5.94; N, 16.29; S, 12.43; 
CI, 27.48. Found: C, 37.33; H, 5.88; N, 16.24; S, 12.37; CI, 27.27. 
(97b) 1-(1, 3-^7V-^-2-^7V)-l, 4-i/Tif^V 
^Jfe^!j97(97a)T^3tLfcl-(l, 3-f 7^-2-^/V)-l, 4-^71?/n° 
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^ ZLmmmS. llg, 19. 9mmol)%W7kmik^hy$J±7kmWi(60mL)\m& 
Ltc&, mt^l-y (3x50mL)-etttHL/c o ttffif&M^Wi^&^U $c 
J±TI«L3. 60g ( W99%) <D«|frMtl^£#fc 0 
]R (neat) v 3304, 1534, 1139, 614 cm" 1 ; 

max 

'H NMR (CDQ, 400MHz) 5 1.90-1.96 (2H, m), 2.89-2.91 (2H, m), 3.04-3.07 
(2H, m), 3.66-3.70 (4H, m), 6.44 (1H, d, J = 3.5 Hz), 7.15 (1H, d, J = 3.5 Hz); 
MS (EI) m/z: 183 [M*], 83; 

Anal. Calcd for C H N S: C, 52.43; H, 7.15; N, 22.93; S, 17.50. Found: C, 52.15; 

8 13 3 

H, 7.46; N, 22.66; S, 10.50. 

(97c) (2Z)-2—>7V-3-[4-(l, 3-^7V-/V-2— M -1, 4-v^T 

jy77-?\<T^y\Z.*XxX, 2«!l97(97b)«£Ucl-(l, 3-^7V-/V-2 
4-v ? Tif^(3. 60g)£/BV\ mmi\5(5a)\Ztm&iltt&tm 
m^&fcZftto\ WMik&<%)(4. 56g)£#fc„ J|2^91% 0 
Mp 149-152 <C; 

IR (KBr) v 3276, 3130, 2182, 1531, 885, 615 cm" 1 ; 

max 

■H NMR (DMSO-d , 400MHz) 5 1.95-2.00 (2H, m), 2.27 (3H, s), 3.57-3.69 (6H, 

6 

m), 3.80-3.84 (2H, m), 6.77 (1H, d, J = 3.5 Hz), 7.12 (1H, d, J = 3.5 Hz), 8.42 (1H, 
br), 9.06 (1H, br); 
MS (FAB) m/z: 308 [M+H] + ; 

Anal. Calcd for C H N S : C, 50.79; H, 5.57; N, 22.78; S, 20.86. Found: C, 50.52; 

13 17 5 2 

H, 5.64; N, 22.44; S, 21.10. 

(97d) 3-T5:/-4-[4-(l, 3-^^—^-2-4^) -1, 4-v?Tif^V- 
l--f/V]^/[2, 3-b]tW>-2-#yV^1^R 
^mM97 (97c) -CM^Ut (2Z) - 2 - ^T/ - 3 - [4 - ( 1 , 3 - ^TV—fr - 2 
4-> ? Tif/NV-l--('/V]7^-2-^^r5K(394mg J 1. 28m 
moDiN, N-vW/VdvV^T^K SW/l'T'-fc*— yW(l68mg, 1. 41mmol)£ 
N, N-i^5VM}vKAT5R(2mL)»fi?U 'MUXmmMWLtc 0 £<b^ 100 
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L)i2-^nnTirhT^K(156mg, 1. 66mmol)^Px.fc 0 

mWLtKDh, 7K(2mL)^P^c 0 WtHUc|Stt:£«U 215mg<D@flc£#fc 0 

#btLfc@tt£95%^y-/V ( 1 5mL) kmffi&U 1 50mg(7)^fE^-^#) 

31%)£#fc 0 

Mp 243-245 V; 

IR (KBr) v 3432, 3310, 3154, 1648, 1580, 1509, 1375, 933, 614 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.48-2.50 (2H, m), 3.19-3.37 (4H, m), 3.62 (2H, 

6 

t, J = 5 9 Hz), 3.93-3.95 (2H, m), 6.73 (1H, d, J = 3.5 Hz), 7.00 (2H, brs), 7.06 
(1H, d, J = 5.5 Hz), 7.10 (2H, brs), 7.13 (1H, d, J = 3.5 Hz), 8.39 (1H, d, J = 3.5 
Hz); 

MS (EI) m/z: 374 [M*]; 

Anal. Calcd for C H N OS -1.1 H O: C, 48.74; H, 5.16; N, 21.31; S, 16.26. 

16 18 6 2 2 

Found: C, 48.98; H, 5.03; N, 21.22; S, 15.89. 
[0267] mMM9S) 3-7^7-4- [4- (6-^h^\: e ])iy>-3-^/V) - 1, 4-^Tif 

^v- 1 - [2, 3 - b] t°y i?y - 2 - #^ariKK (^^^#-§-3 - 

144) 

(98a) (2Z)-2-i/T/-3-[4-(6-7H3r^t°y>^-3--" 4-i?T 
^VnV - 1 - -|7l/| - 2 - ^s^irT^ K 
-(yy'^T^[citx.Xl - (6-7r-3->t°y^-3--lVV) - 1, 4-i?7l£s<> 
(J. Med. Chem. , (2000), 43, 2217-2226) HiS#j5(5a) f-fB«£tL 

Mp 159-161 V; 

IR (KBr) v 3306, 3186, 2187, 1643, 1530, 1504, 1041 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.90-1.97 (2H, m), 2.25 (3H, s), 3.44-3.45 (4H, 

6 

m), 3.60-3.68 (4H, m), 3.74 (3H, s), 6.66 (1H, d, J = 9.0 Hz), 7.28 (1H, dd, J = 3.1, 
9.0 Hz), 7.67 (1H, d, J = 3.1 Hz), 8.31 (1H, br), 8.97 (1H, br); 
MS (EI) m/z: 331 [M 4 ]; 
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Anal. Calcd for C H N SO-0.1 H O: C, 57.67; H, 6.41; N, 21.02; S, 9.62. Found: 

16 21 5 2 

C, 57.74; H, 6.50; N, 20.84; S, 9.49. 

(98b) 3-T^-4-[4-(6-p<h^>k 0 y> ? ^-3-^)-l ) 
l-^V]^3iy[2 > 3-b]tW^-2-#;l^rlKK 

HJfe^j98 (98a) -CM5§Lfe(2Z) -2-^77-3- [4- (6-*h*rf\?!)i?l/-3 
--|7V)-1, 4-> ? Tif/^-l-^/V]^-2-^y^T5K(220mg > 0. 66m 
mol)£N, N-^fMW^K iStf/VT-te*— /V(83mg, 0. 70mmol)£N 
, N-iW^4vW>7?K(2mL)«»U ^iaT?2I^K«^Lfc 0 £bJ-, 100T: 
-ClI^HISl^Lfco Hi^«^M^ML, 8N7K«^hy^^7KM(0. 2mL) 
£2-*PP7"ferT5K(80mg, 0. 86mmol)^nx.fc 0 M^tl^?fi^Tl(tP^* 
*(50mL)i^^^v(50mL)T^^Lfc o #»Ji£fi&jftj£:!&jc (30mL) 

n-7h^^-(l00%^^/V)-CffML, ^y-/Vj;i9^ B B B b96m 

Mp 170-172 *C; 

IR (KBr) v 3440, 3323, 3183, 1645, 1579, 1499, 1370, 1033, 939, 819 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 2.10-2.16 (2H, m), 3.17-3.31 (4H, m), 3.49-3.52 

6 

(2H, m), 3.70-3.72 (2H, m), 3.75 (3H, s), 6.67 (1H, d, J = 9.0 Hz), 6.98 (2H, br), 
7.06 (1H, d, J = 5.5 Hz), 7.07 (2H, br), 7.27 (1H, dd, J = 3.1, 9.0 Hz), 7.67 (1H, d, 
J = 3.1 Hz), 8.38 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 399 [M+H] + ; 

Anal. Calcd for C H N SO -0.4 H O: C, 56.25; H, 5.66; N, 20.72; S, 7.90. Found: 

19 22 6 2 2 

C, 55.97; H, 5.44; N, 21.11; S, 7.86. 

[0268] 3-7^-4- (4-^^-2-^-1, 4-^71?/^- l--f/V 

)^7[2, 3-b]t°y^-2-^^f-5K(»^t)#-^3-139) 
(99a) tert-^/V 2-\?Vi?>-2-'(/l>-l, 4- i?7H'<ls-l- 
7-h 
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J. Org. Chem. , (2001), 66, 7729-7737fcfE*&;fc,;fcfrft£##l£L , r& 

[0269] M$J» tert-^Hfr^Kd. 68g, 15mmol) % hU^C^^^xVT-feh^)^/^ 
7v^A(0ffi) (92mg, 0. lmmol), 1, 3-tf*(2, 6- f MVfn\i°;Vy^;V)^ 

/V-2-^Ur : V)^^(85mg > 0. 2mmol)£l, 4- vofdrf-^(20mL) 
tl^L > 2-/ottT^(2. 37g, 15mmol)iN-Boc-*^t°^7> J ^(2. 0 
Og, 10ramol)(^l, 4-^drf-^(l0mL)M^TL/c o ^-C12B#F^JS#L 
fc^, S^^^7K(100mL)^^f-;Kl00mL)^P^, WgjSrfe^-l'h 

)ViJj^XL^Wyy^—{^^/^m.^^=^.\)X^m,. 2. 27g(J|R^8 
2%)©^fB^^^#/c 0 

IR (neat) v 1694, 1597, 1494, 1240, 1169, 928, 770 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.38, (4.5H, s), 1.43, (4.5H, s), 1.92-1.99 (2H, 

6 

m), 3.21-3.34 (2H, m), 3.54-3.78 (6H, m), 6.47-6.52 (2H, m), 7.38-7.42 (1H, m), 

8.10-8.12 (1H, m); 

MS (FAB) m/z: 278 [M+H]\ 

(99b) l-fc°!;vV-2-^7V-l, 4-i?THs*> 

Hlgf!j99(99a)-e^5tLfetert-^;V 4-^^-2-^-1, 4-^Tif 
'<y-l-1UV#* 9 S 3 7—H2. 17g, 7. 8mmol)£^fc^l^(8mLn^gft?U 

£®*U 1. 34g(M97%)(D^f^b^^»tLT#/c 0 
IR (neat) v 3308, 1597, 1496, 1440, 769 cm" 1 ; 

max 

! H NMR (CDC1 , 400MHz) 5 1.86-1.92 (2H, m), 2.83-2.86 (2H, m), 3.01-3.04 

3 

(2H, m), 3.69-3.74 (4H, m), 6.46-6.50 (2H, m), 7.40 (1H, ddd, J = 2.0, 7.1, 8.6 
Hz), 8.12 (1H, ddd, J = 0.8, 2.0, 5.1 Hz); 
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MS (EI) m/z: 177 [Ml, 121. 

(99c) (2Z) -2— >7V-3- (4-fc°y>V-2 — f/U-l, 4— i^T^V-l- 
>f» 7> - 2 -:nW^-7$K 
-Yy^/W^fcftfc-C, »#ij99 (99b) «igLfcl -^^-2-^-1 

Mp 155-157 t); 

IR (KBr) v 3398, 3288, 3184, 2185, 1598, 1540, 1494, 1439, 773 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 1.88-1.94 (2H, m), 2.24 (3H, s), 3.55-3.70 (6H, 

6 

m), 3.89-3.92 (2H, m), 6.57 (1H, dd, J = 5.0, 7.0 Hz), 6.72 (1H, d, J = 8.6 Hz), 
7.50 (1H, ddd, J = 2.0, 7.0, 8.6 Hz), 8.07 (1H, dd, J = 2.0, 5.0 Hz), 8.34 (1H, br), 
9.01 (1H, br); 

MS (FAB) m/z: 302 [M+H] + . 

(99d) 4-(4-fc°yv^-2--fVV-l, 4-^T^y-l-^V) -2-<?tty 
-1, 2-> ? fcKPfc°D> ? ^-3-#/V/tf-by/V 

Hjfe^99(99c)-C$!3aLfe(2Z)-2— >Ty-3- (4-^^-2-^-1, 4 
-v J Tif/^-l--r/V)^-2-^y^T^K(0. 90g, 3. Ommol)£:N, N-v? 
^^/V*/VAT5K *S^frT-k$—/V{0. 39g, 3. 3mmol)£N, N— S^^yl'* 
/W>75K(5mL) fc*g#U ifitlNfFI, 100rT'lltFBl»L/c o 
I^iSiCftSL, -ry7°citV^-x/K20mL)i:lN*^^hy>A*«(lO 
mDr^^L/Co *B£lNi£^-e®H4(pH=4)tU £fb^, ^fpfiW*^P^T 
<£fPLfc 0 ^WLfcS£ H H H£»U 7kt^/-/Kti$fc#U ^|B^^(0. 37g)tf> 

Mp 220-224 "C; 

'H NMR (DMSO-d , 400MHz) 5 1.88-1.94 (2H, m), 3.63-3.66 (2H, m), 3.76-3.79 

6 

(2H, m), 3.88-3.98 (4H, m), 6.41 (1H, d, J = 7.8 Hz), 6.53 (1H, dd, J = 5.0, 7.0 
Hz), 6.71 (1H, d, J = 8.6 Hz), 7.81-7.35 (1H, m), 7.46 (1H, ddd, J = 2.0, 7.0, 8.6 
Hz), 8.03 (1H, dd, J = 2.0, 5.0 Hz), 12.50 (1H, br). 
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(99e) 3-T^y-4-(4-t°yv?^-2-^/V-l, 4-^Ti£^>-l— f/V)^: 

y[2, 3-b]try^>'-2-^sj?^*K 

^#J99(99d)^M3£Ui:4- (4-^^-2-^-1, 
-T/V)-2-^^y-l, 2-v ? tKnt°iJ^-3-^y^nhiJ/K7)te^(0. 3 
7g)£N, N-^^*/kAT5K(4mL)fC^L, 8N7k^^hy£iv^$(0. 
4mL)t2-^nnT-fehT5K(0. 14g, 1. 5mmol) &&D x.fc„ ^t^fifCTllgf 

raa^^x *(4mL)s:ijo^ fttoutmft&ffiLU ^t^y-^-r^mu 0. 

33g(Dgl^#fc 0 #bix/cil^(i80%^y-/V(5mL)cf>-e^nM#L, %iM 
®. 30g(D#fB^^#fc o (2Z)-2-^T/-3-(4-t°y^ 

^-2--T>-l, 4-v ? Tif/^-l--r/k)^-2-^^7'5K^CDM27 

Mp 237-239 "C; 

IR (KBr) v 3444, 3325, 3167, 1650, 1596, 1496, 1371, 942, 770 cm" 1 ; 

'H NMR (DMSO-d., 400MHz) 5 2.11-2.17 (2H, m), 3.17-3.32 (4H, m), 3.70 (2H, 

t, J = 6.3 Hz), 3.96-4.03 (2H, m), 6.57 (1H, dd, J = 5.1, 7.0 Hz), 6.69 (1H, d, J = 

8.6 Hz), 7.01 (2H, brs), 7.07 (1H, d, J = 5.1 Hz), 7.10 (2H, bra), 7.51 (1H, ddd, J = 

2.0, 7.0, 8.6 Hz), 8.09 (1H, dd, J = 2.0, 5.1 Hz), 8.39 (1H, d, J = 5.1 Hz); 

MS (FAB) m/z: 369 [M+H] + ; 

Anal. Calcd for C H N SO -0.3 H O: C, 57.83; H, 5.55; N, 22.48; S, 8.58. Found: 

18 20 6 2 

C, 57.99; H, 5.35; N, 22.43; S, 8.59. 
[0270] (^Jfe#!|100) 3-7^7-4- (4-^^-4-^- 1, 4-v J T-if^°>-l-^ 

>V) [2, 3 - b] t°y >^ - 2 - (0 imt&mm^rz -141) 

(100a) tert-y^/V 4-fc°y v^-4-^lVV- 1, 4-*?THs<>- 1 -jj;V$*r 

A tert-^h^KSr^LT, ^W99(99a) iCfBic$^/c^^[ff|#{CH^ 
fifftofc 0 ^JS^m^aLT#^/cM^>y^^Vvi77Ayn-vh^^- (Chr 
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omatorex NH, Fuji Silysia) (100%^^^) t-.M«U WMikftfyl* 
#fco M34% 0 
Mp 124-129 °C; 

IR (KBr) v 1674, 1597, 1167, 987 cm" 1 ; 

max 

J H NMR (CDCh 400MHz) 5 1.36 (4.5H, s), 1.42 (4.5H, s), 1.92-1.99 (2H, m), 
3.21-3.34 (2H, m), 3.52-3.59 (4H, m), 6.50 (2H, brd, J = 6.5 Hz), 8.18-8.20 (2H, 
m); 

MS (EI) m/z: 277 [M*], 220; 

Anal. Calcd for C H N O : C, 64.95; H, 8.36; N, 15.15. Found: C, 64.78; H, 8.46; 

15 23 3 2 

N, 15.03. 

(100b) fc°y>V-4-^rVV-l, 

MMM 100(1 00a) -CM^Ltztert-zf^-^ 4-t°y^-4-^/V-l, 4-v?T 
Hs^-l-jjjUtf^yy—hiO. 42g, 1. 5mmol)£^/-M3mL)f£^U4 

m*mW\s> (3x20mL)-ettffiL/c o ^mZmfctYW J^X^U MJ±T 

xmm^^u o. 26g(W97%) <Dmmt&v>)ZMvtvotLxmtz 0 

IR (neat) v 3270, 1600, 1518, 804 cm" 1 ; 

max 

■H NMR (CDC1 3> 400MHz) 5 1.86-1.92 (2H, m), 2.83 (2H, t, J = 5.9 Hz), 3.02 
(2H, t, J = 5.3 Hz), 3.53-3.61 (4H, m), 6.51 (2H, d, J = 6.6 Hz), 8.20 (2H, d, J = 
6.6 Hz); 

MS (FAB) m/z: 178 [M+H]\ 

(100c) (2Z)-2— >T/-3-(4-t°y^-4-^/V-l, 1 - 

4^) -79-2.- ^y^JrT^Y 

^yy^/vr^-y (eft x.x , W&M 1 oo ( 1 oob) xM&Ltc 1 - t°y i?>-4- 4>v 

-1, 4->>71?V^£ffiV\ ^ffiF>l5(5a)fIWSa^fc^&ilWl«^^ ; fT^V> 

, Mmt-&m*mtc 0 «57% 0 

Amorphous solid 



WO 2005/100365 



280 



PCT/JP2005/007025 



IR (KBr) v 3172, 2185, 1600, 1538, 1520, 1411 cm" 1 ; 

max 

! H NMR (DMSO-d , 400MHz) 8 1.89-1.94 (2H, m), 2.23 (3H, s), 3.52-3.62 (6H, 
m), 3.78-3.80 (2H, m), 6.70 (2H, d, J = 6.7 Hz), 8.09 (2H, d, J = 6.7 Hz), 8.41 (1H, 
br), 9.04 (1H, br); 
MS (FAB) m/z: 302 [M+H] + . 

(lOOd) 3-T5/-4-(4-fc'Wy-4--|VV-l ) 4-^T^f/<y-l-yf/V)f- 
^/[2, 3-b]t°y> ? ^-2-*/^drf-^K 

"Mmm ioo (iooc) -esstjgut (2z) - 2 - *sts - 3 - (4 - t°y z?y- 4 ->f/v- 1 

, 4-v 5 T-eVNV-l-^)^-2-^^T^K(200mg, 0. 66mmol)£N, 
N — i/^/V-fcsVKT^ K Z?*'7'A'T±#>- /V(87mg, 0. 73mmol)£N, N— ^ 
f/l^W5K(3mL) fcig#U gfi"C2l$|18SS#L;/bZ)*>, Sbfc, 100 o CT?lBf 
^»#LfCo £«$i£^fif£MU 8N7k^b^hy>^*^M(0. 2mL)£2- 
^pnT-irhT5K(93mg, 0. 99mmol)^Px./c 0 M^£^t&{CTlBf 
*(4mL)^Px./c 0 Mt--n5l^«®L/c0^mL/c[aft:^feU 

«(Wi2%)r#fc 0 

Mp 288-291 t (decomposition); 

IR (KBr) v 3334, 1650, 1597, 1573, 1510, 1367 cm"'; 

max 

'H NMR (DMSO-d , 400MHz) 8 2.13-2.18 (2H, m), 3.15-3.30 (4H, m), 3.56-3.59 

6 

(2H, m), 3.79-3.81 (2H, m), 6.68 (2H, d, J = 6.7 Hz), 6.98 (2H, br), 7.06 (1H, d, J 
= 5.1 Hz), 7.09 (2H, br), 8.09 (2H, d, J = 6.7 Hz), 8.38 (1H, d, J = 5.1 Hz); 
MS (EI) m/z: 368 [M*], 108; 

Anal. Calcd for C H N OS-0.3 H O: C, 57.83; H, 5.55; N, 22.48; S, 8.58. Found: 

18 20 6 2 

C, 57.76; H, 5.48; N, 22.46; S, 8.50. 
[0271] mmmiOl) 3-T^J-4-{^-{^Y^y^;V)\f^Jly-\-y(;V']^-^y[2 

, 3 - b] t o yv^ - 2 - #>ms*ikk mmt^mm^i -21) 
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(101a) tert-:/fvV 3- \f^)i/l/-\-ti;V^i/y— J> 
7kmt-fh})T}J>.(55%m&, 0. 26g, 6mmol)%7 u h : 7tVti7yy(5mL)lZ.mM 
U fcftiT. tert-^/V 3- (tKndrv^^^t^y^-l-^/V^^— }>( 
Bioorg. Med. Chem. Lett. , 8, (1998), 1595-1600) (1. 08g, 5mmol)<D 
N, N-^^/^/VAT5K(3mL)«^P^ % £bf;i, S^fc^KO. 85g, 6m 
mo\)*1)Wz±. 0 ^f£T3 0 ^WLfcm, ^^^){C7K(50mL)^Dx., *J1 
^^^^(50mL)T^|ilLfc o ttffi$£«^WATi6MU iffTttl 

0:l)TftML, 1. 03g(ltX^90%)«fB^^#fco 
IR (neat) v 1696, 1422, 1151 cm" 1 ; 

max 

'H NMR (CDQ, 400MHz) 5 1.16-1.51 (2H, m), 1.46 (9H, s), 1.60-1.82 (3H, m), 
2.64 (1H, br), 2.82 (1H, brt, J = 13.3 Hz), 3.24 (2H, d, J = 5.9 Hz), 3.32 (3H, s), 
3.87 (1H, dt, J = 4.0, 13.3 Hz), 3.94 (1H, m); 
MS (EI) m/z: 229 [M\ 114; 

Anal. Calcd for C^H^NO^ C, 62.85; H, 10.11; N, 6.11. Found: C, 62.90; H, 9.77; 
N, 6.04. 

(101b) Z-{^h^y^/V)\f^Jly 
MMMlOl (101a) T^itLfctert-^^vV 3- {^Y^iy^=f-;V) fc°^y 1 
-#/V/1^r>7-Ml. 03g, 4. 5mmol)?r^k^^(4mL){C^L,7j<^T, 

hy7;^n^(2mD^iix.fco m%.x*2mmmwLtA KfomsmzmBTx 
Mufco a@^^iN7k^b^-hy^^*^(20mL)^p^, frmzmt^i-' 
y (3x30mD-ettaiLfc o &mmzmm-fvvvj±x*fc®ku iffTtgi^sii 
, o. 50g()&m6%)<DMtmftMz®vtmtLxmtz o 

IR (neat) v 3312, 1467, 1450, 1270, 1128, 1097 cm"'; 

max 

'H NMR (CDC1 3 , 400MHz) 6 1.06-1.16 (1H, m), 1.40-1.51 (1H, m), 1.63-1.80 
(3H, m), 2.33 (1H, t, J = 11.7 Hz), 2.55 (1H, dt, J = 2.7, 11.7 Hz), 3.00 (1H, brd, J 
- 12.1 Hz), 3.11 (1H, brd, J = 12.1 Hz), 3.20 (2H, d, J = 6.3 Hz), 3.31 (3H, s); 
MS (EI) m/z: 129 [M*], 114. 
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(101c) (2Z)-2-^Ty-3-[3-(^hdrv'^V)t 0 ^yv ? >-l-^/V]^- 
2-^y^TXY 

%mtc 0 iix^8i% 0 

Mp 151-152 t:; 

IR (KBr) v 3380, 3255, 3157, 2183, 1605, 1531, 1410, 1261 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 1.25-1.35 (1H, m), 1.48-1.59 (1H, m), 1.66-1.76 

6 

(2H, m), 1.85-1.94 (1H, m), 2.26 (3H, s), 2.91-2.97 (1H, m), 3.03-3.10 (1H, m), 
3.16-3.24 (2H, m), 3.22 (3H, s), 3.50-3.63 (2H, d, J = 6.3 Hz), 8.18 (1H, br), 8.90 
(1H, br); 

MS (EI) m/z: 253 [frf], 220; 

Anal. Calcd for C H N OS-0.1 H O: C, 56.49; H, 7.58; N, 16.47; S, 12.57. Found: 

12 19 3 2 

C, 56.62; H, 7.41; N, 16.39; S, 12.60. 

(lOld) 4- [3- (^Mr>^/V) ^^^-1-^1-2-^^-1, 2-i? 
fcKnfc°y>^- 3 

HJfcflllOl (101c) -e§!^Uc (2Z) -2- yTJ- 3- [3- (^h^v^/V) fc^y 
-yy-l-4/^]y^-2-^y^T^(0. 39g, l. 5mmol)£N, N-v^/Mfc 
/W*r$K v^A-Tir^— JV{0. 20g, 1. 7mmol)£;N, N- ^^vMvl'.i.TSK 

(3mU fc*g#u £i&-en$HB, £bt^ loo'c-ei^si^ufeo K/s^s*^ia 

I^SU * (50mL)^Px.fe o 7kJPSrftBfe^/V(3x50mL)-ettmU ttffi^ 
^-(^b^^/ / ^y-/V=20:l)r^ML, 125mg(l&^31%)£>fi|frMb-g- 
Mp 154-156 V,; 

IR (KBr) v 2208, 1622, 1550, 1517, 1249 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 1.26-1.93 (5H, m), 3.04 (1H, dd, J = 10.2, 13.3 

6 

Hz), 3.18-3.27 (3H, m), 3.24 (3H, s), 3.96-4.02 (2H, m), 6.46 (1H, d, J = 7.8 Hz), 



WO 2005/100365 



283 



PCT/JP2005/007025 



7.46 (1H, d, J = 7.8 Hz); 

MS (EI) m/z: 263 Dvfi, 248, 218; 

Anal. Calcd for C H j N OS-0.1 HO: C, 58.89; H, 6.54; N, 15.85; S, 12.09. Found: 
C, 58.93; H, 6.60; N, 16.00; S, 12.07. 

(lOle) 3-T^-4-[3-(^h^^MH°-<])^-l-^^^y[2, 3- 

b] try i?y-2- #/i^i^K 

mmmioi (ioid)-ejgstiiLfc4- [3- w*^^) t o ^y^-i-^,i/] - 2 

-<?tty-l, y^-3-^jJ?=hy^(i20mg, 0. 46mmol)£ 

N, N-i?S.^*;\sJ±T^(lmL)imMU 8N*g&^W?.Mcigif*(0. 2mL 
)£2-^nnTi?r-T5K(55mg, 0. 59mmol)^P^fc 0 m&®&mmz.xmf£\9t 

mDt^ucot), «^hy^T^u mj±Tx»mmi,tz 0 mtsmz^-T 
;\<ztox.xmktsit. mmvft®ft&mu tsb^-^xm,ftu i38mg©^ 
mt&vo (j|2^95%) 

Mp 229-230 V; 

IR (KBr) v 3432, 3320, 3144, 1653, 1577, 1501, 1375, 1097 cm"'; 

max * * 

'H NMR (DMSO-d 6 , 400MHz) 5 1.03-1.15 (1H, m), 1.73-1.84 (3H, m), 2.07-2.19 
(1H, m), 2.35-3.44 (4H, m), 3.22 (3H, s), 6.97 (2H, br), 7.00 (1H, d, J = 5.1 Hz), 
7.09 (2H, br), 8.40 (1H, d, J = 5.1 Hz); 
MS (EI) m/z: 320 [Ml; 

Anal. Calcd for CH^N 0 & C, 56.23; H, 6.29; N, 17.49; S, 10.01. Found: C, 
56.21; H, 6.45; N, 17.37; S, 9.80. 
[0272] (HM102) 3-T^-4-(l, 4-> ? Tif/NV-l-^)^-aiy[2, 3-b]t°y 

2 -^^f-^K nmmm. mmk&®m-%3 - 78) 

mmm55(55c)XMi^Ltc3-T^y~4- (4-tert-^h^^/V^/V-i, 4 
-'JTify<>-l-4^)^^y[2, 3-b]t°y> ? >-2-^/^df^K(0. 77g, 2. 
OmmoUSrl, 4-i/ttV-y{4mL)\mMU 4N^/1, 4-> ? ^f->'(4mL) 
^Px.fc G gi&t;:T4l#raift#Lfc&, S/S^ifeSr^JET-eaijffiL, 0. 72g(D^ 
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Mp >295 °C; 

IR (KBr) v 3457, 3371, 3291, 1654, 1614, 1579 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 2.12-2.19 (2H, m), 3.20-3.26 (2H, m), 3.36-3.42 

6 

(2H, m), 3.58-3.64 (2H, m), 3.80-3.87 (2H, m), 7.11 (1H, d, J = 6.5 Hz), 7.27 (2H, 
br), 8.44 (1H, d, J = 6.5 Hz), 9.46 (2H, br); 
MS (FAB) m/z: 292 [M+H] + ; 

Anal. Calcd for C 3 H 7 NOS-2(HC1)-0.3 HO: C, 42.24; H, 5.34; N, 18.94; S, 8.67; 
CI, 19.18. Found: C, 42.39; H, 5.22; N, 19.01; S, 8.53; CI, 18.93. 

[0273] mMffll03) 4-(4-T-fe^V-l, -3-T*S^/ 
[2, 3-b]t°y>?^-2-^^f-^K(^^^#^3- 149) 

mmmio2x^m^tc3-r^/-4- a, 4— ^r^v-i-^)?^/^, 3 

-b]fc°y^-2-^yV#dff-^K r^^(l82mg, 0. 5mmol)£xr-7tKn^ 
y(3mL)|:«U hV^^T^iO. 15mL)W£*@1^?(77mg, 0 . 7 5mmol) 

BT-emmZ^U #^fcg|^^7-/v (4 m L) f?^ H 1,-rs^55nig (JR 

^33%) (DMmik&mmbtitco 

Mp 214-215 V; 

IR (KBr) v 3425, 3333, 3188, 1632, 1581, 1370, 938 cm" 1 ; 

max 

] H NMR (DMSO-d , 400MHz) 5 1.97-2.08 (2H, m), 2.02 (1.5H, s), 2.05 (1.5H, s), 

6 

3.15-3.24 (4H, m), 3.55-3.62 (2H, m), 3.69-3.77 (2H, m), 7.01 (2H, br), 7.04 
(0.5H, d, J = 5.5 Hz), 7.07 (0.5H, d, J = 5.5 Hz), 7.09 (2H, br), 8.38 (0.5H, d, J = 
5.5 Hz),8.41 (0.5H, d, J = 5.5 Hz); 
MS (FAB) m/z: 334 [M+H] + ; 

Anal. Calcd for C H NO S-0.1 H O: C, 53.75; H, 5.77; N, 20.89; S, 9.57. Found: 

15 19 5 2 2 

C, 53.89; H, 5.75; N, 20.73; S, 9.42. 
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[0274] (HJ6091O4) 3-7^-4-[4-yf;W^)-l,4-^/<y-l- 
^/V] fxy [2, 3 -b] Vl/ - 2 - ;fr>MfcaMKK t^#-J§-3 -151) 

mMMl02XM%Hstc3-T^J-4- (1, 4-v ? Tif/NV-l-^V)^y[2, 3 
-b]fc>^-2-#/J^HKK Hii[gftifi(182mg, 0. 5mmol)^|6*!Jl>A( 
221mg, 1. 6mmol)^h7tKn77y(5mL){C^L,^^/V^^ fefc^ 
(I05mg, 0. 6mmol)^DX., £?&fcT15l#|faS#U5: 0 (20mL 
)^^^/V(30mL)^D^^L,7KS^^(-^^/W(30mL)T'ttttlLfc 

tL/c^if^^yi7^Vv^7^n^h^7> 1 '-(^b^^^/^y-^=15:l) 
K ^SffSH-S^mg 01X^39%) «IEfcl^«bft/c 0 
Mp 214-217 V; 

IR (KBr) v 3424, 3327, 3155, 1650, 1582, 1371, 1323, 1147, 934 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 2.02-2.07 (2H, m), 2.96 (3H, s), 3.26-3.84 (2H, 

6 

m), 3.44-3.47 (2H, m), 3.58-3.61 (2H, m), 7.04 (2H, br), 7.10 (1H, d, J = 5.5 Hz), 
7.01 (2H, br), 8.44 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 370 [M+H] + ; 

Anal. Calcd for C H N O S : C, 45.51; H, 5.18; N, 18.96; S, 17.36. Found: C, 

14 19 5 3 2 

45.38; H, 5.08; N, 18.64; S, 17.04. 
[0275] mMMl05) 3-T^/-4-[4-(6-^tmh°Wi^y-3-4^)-l, 4-v=T 

1 -^vkI [2, 3 -b] t°y 2-^v^ikr 

-148) 

(105a) (2Z)-3-[4-(6-^Pnt°y^v ? ^-3--l'/V)-l, 4-^Tif/^-l 
-^]-2-v^Tyy^-2-a:>^T^K 

-ryy^VT5^(Cft^Tl- (6-^nnt°y^^-3--T/V) -1, A-i>T^<V 
(J. Med. Chem. , (2002), 45, 4011 -4017) HJfc0U5(5a) tegBft&Jx 

Amorphous solid 

IR (KBr) v 3289, 3185, 2191, 1587, 1531, 1453, 1429 cm" 1 ; 

max 
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'H NMR (DMSO-d , 400MHz) 8 1.89-1.95 (2H, m), 2.25 (3H, s), 3.59-3.66 (4H, 

6 

m), 3.74-3.77 (2H, m), 3.97-4.00 (2H, m), 7.31 (1H, d, J - 9.8 Hz), 7.51 (1H, d, J 
= 9.8 Hz), 8.40 (1H, br), 9.04 (1H, br); 
MS (FAB) m/z: 337 [M+H] + . 

(105b) 3-T57-4-C4- (6-^nnt 0 y^>-3-^) -1, 4-i?Tl£sO 
-l—lVKl^/[2, 3-b]fc°y> J ^-2-^/V^^K 

^ife^l05(105a)T'MitLfc(2Z)-3-[4-(6-^Dnfc°y^^-3— Ov) 
-1, 4-v J Tif/^-l-^]-2-^T7^-2-^^T$K(0. 75g, 2. 2 
mmol)£N, N-^^/V*/^T^K vW/VTi?^— MO. 28g, 2. 3mmol)£ 
N, N-iW/V#/W*7$K(5mL) im^lB^ £b\Z. 100 < CT?2lt 

P^»Uc„ SJ£M£M«£PU 8N*|frffc^h!/£.Mc*g?ft((). 5mL)£2- 
^PPT-fehT^KCO. 27g, 2. 9mmol)S:in^fcoii^^®li:-ClNFM8S^ x 
*(30mL)^P^c o 7Kii^^^/K2x50mL)-etttHL, 

~jVX*m$U O. 15gcD^fe>fb^(lR$17%)^#/Co 
Mp 232-234 t; 

IR (KBr) v 3320, 1645, 1584, 1501, 1450, 1372, 939 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.13-2.19 (2H, m), 3.18-3.23 (2H, m), 3.30-3.35 

6 

(2H, m), 3.75-3.78 (2H, m), 4.00-4.05 (2H, m), 7.00 (2H, br), 7.05 (1H, d, J = 5.1 
Hz), 7.09 (2H, br), 7.26 (1H, d, J = 9.6 Hz), 7.50 (1H, d, J = 9.6 Hz), 8.38 (1H, d, J 
= 5.1 Hz); 

MS (FAB) m/z: 404 [M+H] + ; 

Anal. Calcd for C^H ^OSCl-0.3 H O: C, 49.89; H, 4.58; N, 23.95; S, 7.83; CI, 
8.66. Found: C, 49.93; H, 4.52; N, 23.93; S, 8.09; CI, 8.39. 
[0276] {'MMmiOS) 3-T^J-4-[4-(5-^/Vh°])^-2 — 

-4?V\ =f-^-J [2, 3 - b] t°y i?> - 2 - jj/vtf^'t*}? (M&ik&fo#%-3 - 

143) 
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(106a) tert-^/V 4- (5-^/U\f]}^>-2-^) -1, 4-i?TH/<>- 
2 - ^'t2^t°y i?>\zft*.X2 - 7 'p^t - 5 - *=f-)V&) v^zm V ^ Hife#!l99 (9 
A^u-7h^77^-(^i)-y/'^^/l.=5:l) ^J^ftUiU W81%T^ffi 
IR (neat) v 1694, 1612, 1503, 1415, 1170, 929 cm" 1 ; 

max 

'H NMR (CDQ, 400MHz) 5 1.39 (4.5H, s), 1.44 (4.5H, s), 1.92-1.98 (2H, m), 
2.19 (3H, s), 3.20-3.33 (2H, m), 3.54-3.76 (6H, m), 6.45 (1H, d, J = 8.6 Hz), 7.26 
(1H, dd, J = 2.0, 8.6 Hz), 7.96 (1H, d, J = 2.0 Hz); 
MS (EI) m/z: 291 \U\ 135; 

Anal. Calcd for C H N O -0.4 H O: C, 64.36; H, 8.71; N, 14.07. Found: C, 64.35; 
H, 8.96; N, 13.98. 

(106b) 1- (5-^jUH°])^>-2-^/V) -1, 4-v?Ti?/^ 

^wioo(ioob) ictm£httmtmmizfcfcznfo\ W97%xm&\: 

IR (neat) v 3307, 1613, 1503, 1409, 804 cm" 1 ; 

max 

] H NMR (CDQ, 400MHz) 5 1.85-1.91 (2H, m), 2.17 (3H, s), 2.82-2.85 (2H, m), 
3.01-3.03 (2H, m), 3.68-3.72 (4H, m), 6.43 (1H, d, J = 8.6 Hz), 7.26 (1H, dd, J = 
2.0, 8.6 Hz), 7.97 (1H, d, J = 2.0 Hz); 
MS (FAB) m/z: 192 [M+H]\ 135. 

(106c) (2Z)-2-v-T/-3-[(4-(5-^^t°yv?^-2-^)-l, 4-*J 
T&*>- 1 -JtV) -72-2- x.y<?*T5F 

-2-^w)-i, 4-VT-V'*y*m\,\ mmm5 (5a) izmmztitzirmtmm^Bi 

Mp 140-145 "C; 

IR (KBr) v 3274, 3131, 2181, 1611, 1528, 1501, 1411, 885 cm" 1 ; 
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'H NMR (DMSO-d , 400MHz) 5 1.87-1.93 (2H, m), 2.12 (3H, s), 2.24 (3H, s), 

6 

3.53-3.67 (6H, m), 3.86-3.89 (2H, m), 6.65 (1H, d, J = 8.6 Hz), 7.34 (1H, dd, J = 
2.0, 8.6 Hz), 7.91 (1H, d, J = 2.0 Hz), 8.82 (1H, br), 8.99 (1H, br); 
MS (FAB) m/z: 316 [M+H] + ; 

Anal. Calcd for C H N S-0.3 H O: C, 59.90; H, 6.79; N, 21.83; S, 9.95. Found: 

16 21 5 2 

C, 59.96; H, 6.62; N, 21.55; S, 10.19. 

(106d) 3-T5/-4-[4-(5-^vVfc°!;> ? ^-2--f7v)-l, 4-^Tif^V 
-l--i7K)^x/[2, 3-b]t°!)v ? ^-2-^;v^^K 

MMM 1 06 ( 1 06c) T?|!i5gLfc ( 2Z) - 2 - %/T J - 3 - [ (4 - ( 5 - ^jVM'^y 
-2-4A>)-l, 4-^Tif/^-l— <;V)-f^-2-^y^T^Y{l. 26g, 4. 0 
mmol)£N, N-vW/V/JvW^K V* s f-;V7±9*-A'{Q. 52g, 4. 4mmol)£ 
N, N-^^^AT?K(6mL)lCjg#PU ^M-eiNfffl, lOO'C'ClNf 
MSI#Ut, S^M^firtSL, 8N7Kli^W'>A7K»(lmL)i:2-^n 
nT-fehT5K(0. 49g, 5. 2mmol)^Px.fc 0 m&fa*MmzX21$mft&&. * ( 
6mL)^Dife 0 tJrttiUhSfle&itSU *ir^/-/VTi5fc#-r5tO. 87g<D&^ 
fifc<BJdS#b*lfc„ Wftli, 80%*tt^y-^(10mL) (C^^LTiPM 

#u %sn'&. m&zM&hxmwiu o. eeg^HE^-a-^ (^43%) £#fc 0 

Mp 205-208 "C; 

IR (KBr) v 3440, 3316, 3155, 1649, 1609, 1579, 1499, 1371, 939 cm"'; 

max 

'H NMR (DMSO-d , 400MHz) 8 2.08-2.15 (2H, m), 2.13 (3H, s), 3.15-3.28 (4H, 

6 

m), 3.64-3.67 (2H, m), 3.92-3.98 (2H, m), 6.60 (1H, d, J = 8.6 Hz), 6.98 (2H, br), 
7.04 (1H, d, J = 5.1 Hz), 7.07 (2H, br), 7.34 (1H, dd, J = 2.3, 8.6 Hz), 7.90 (1H, d, 
J - 2.0 Hz), 8.36 (1H, d, J = 5.1 Hz); 
MS (EI) m/z: 382 [Ml; 

Anal. Calcd for C H N SO: C, 59.66; H, 5.80; N, 21.97; S, 8.38. Found: C, 59.46; 

19 22 6 

H, 5.93; N, 21.78; S, 8.41. 
[0277] (M1&mi07)3-T^;-4-*h*i/3-^A2, 3-b]tTy^-2-*/^^5K( 
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(107a) 2-:?np-4-^b^~:n^/-HJ/t, 

/J\ll|b(Heterocycles, 36, 145-148, 1993)<D^m^M^Ltc4-^h^y 
-2-tty-l, 2-v ? tKnt°!Jv?^-3-^yV/K-^(l. 50g, 10mmol)(D^- 

mmtU ^IE@^b^(l. 31g, ^78%)^^ 

'H NMR(DMSO-d , 400 MHz) 5 4.05 (3H, s), 7.40 (1H, d, J = 4.3 Hz), 8.55 (1H, 
d, J = 4.3 Hz). 

(107b) 3-T5y-4-^h^>^/[2, 3-b]fc°yvV-2-#^>f-^K 

^Jfef!ll07(l07a)-C^Lfc2-^nD-4-y^>'-=i^y-hy/Kl69mg ( 1 
. Ommol)<DN, N-v ? y^yV/^;VAT5K(2mL)^?^(C2-y/^7 P hT-fehT^K(l 
09mg, 1. 2mmo\)RmM7Km^i'h])'>^mm(0. 4mL)%])\\X-, ^^11^ 

mwi,tc Q Rfcmzfc (5mD ^px., MLfci^^iL^ mm @ mt&m o 

2mg, W41%)£#/c 0 
Mp 238-241 

IR (KBr) v 3482, 3325, 3149, 1667, 1613, 1583, 1504, 1375, 1289, 1044 cm" 1 ; 

max 

*H NMR(DMSO-d , 400 MHz) 8 4.01 (3H, s), 6.95 (2H, brs), 6.98 (1H, d, J = 5.9 

6 

Hz), 7.05 (2H, brs), 8.46 (1H, d, J = 5.9 Hz); 

HRMS m/z calcd for C H N O S 223.0415, found 223.0416; 

9 9 3 2 

MS (EI) m/z: 223 [Ml 205, 178, 150, 137, 122, 104, 77, 66, 45; 

Anal. Calcd for C H N O S: C, 48.42; H, 4.06; N, 18.82; S, 14.36. Found: C, 

9 9 3 2 ' 

48.11; H, 4.32; N, 18.76, S, 14.18. 
[0278] (mmmi08)3-T^y-4-^h^y^A2, 3-b]t°y> ; >-2-^/V^f-5K( 
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(108a) 2-?uv-4-x.b : * ;f S~=v? ■/—Wfr 

*^mmV^;V(DftW\Z.*;vyfm.Yy^;V*m\ ^C, /J\JI|£> (Heterocyc 
les, 36, 145-148, 1993)<D%mmtX&J$Ltc4-?ih^S-2-tty-l, 
2-*JKVut°y>Jl/-3-J];V^Yy;V$:m\\ HMl07(l07a) \Z.%m£thtt 

! H NMR(DMSO-d e> 500 MHz) 8 1.39 (3H, t, J = 6.8 Hz), 4.36 (2H, q, J = 6.8 Hz), 
7.39 (1H, d, J = 6.4 Hz), 8.52 (1H, d, J = 6.4 Hz). 

(108b) 3-T^y-4-^h^>^y[2, 3-b]tW^-2-;M^lH:K 

~h!)»&m\ ^«jio7(io7b) {mmtitcijmtmm^R^n^\ mm 

Mp 241-243 <C; 

IR (KBr) v 3446, 3331, 1645, 1584, 1506, 1375, 1294, 1046 cm" 1 ; 
'H NMR(DMSO-d g , 400 MHz) 5 1.44 (3H, t, J = 7.1 Hz), 4.30 (2H, q, J = 7.1 Hz), 
6.84 (2H, brs), 6.95 (1H, d, J = 5.9 Hz), 7.03 (2H, brs), 8.41 (1H, d, J = 5.9 Hz); 
HRMS m/z calcd for C H O N S 237.0572, found 237.0574; 

10 11 2 3 

MS (EI) m/z: 237 \U\ 219, 205, 192, 176, 164, 148, 137, 120, 104; 

Anal. Calcd for C^NOS: C, 50.62; H, 4.67; N, 17.71; S, 13.51. Found: C, 

50.62; H, 4.69; N, 17.97, S, 13.52. 

[0279] (mnMl09){[3-T^/-2-(T*;%jVs$~;V)?-^;[2, 3-b]t°>J^/-4-^ 

Mtti/mm. (Mm\&®&%\ - 5) 

(109a) 2-^nn-4-^-dry-l, 4— 

^Jfe^Jl07(107a)-T?S!ijtLfe2-^oi3-4-p<h^=3^/=:hy/V(0. 98g, 5 
. 81mmol)(7)^(5mL)^(^^(5mL)^Dx., 2B#»M^Lfc 0 HiS 
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£05(0. 35g, JR^39%)«r#fco 
Mp 214-217 *C; 

J H NMR(DMSO-d , 400 MHz) 5 6.96 (1H, d, J = 5.9 Hz), 8.25 (1H, d, J = 5.9 Hz). 

6 

(109b) {[3-T*/-2- (T^/Jjfry$=-/\s)?-^A2, 3-b]t°!J^-4-^]t 

MMW 1 09 ( 109a) X»M&Ltc2 -Jruu- 4-Jr*y -1,4- v^Knfc 0 " v?y - 3 
-#/V/j?^hy/Kl55mg, 1. Ommol)(£>N, N — v^^/l-Tir r-T^ R ( 5mL) ^ 
^H*y^(152mg, 1. lmmoDl^D^i tert-:/fvl^*7vKl62/z 
L, 1. ImmoD&bn*., 5^r H m?fir^#L/c o H^^^^;V(20mL)^t; 
7k (20mL) &UUz.&mUto «S^7K (5x20mL) , ^i&zk (20mL) -C^U «K 
^WATi&M, J§SE&«JEET@*Lfc„ #P>tbfca®«5*N, N-iW/V* 
^AT5K(2mL)tCjg«¥U2-^*^hT-fehT5K(118mg, 1. 3mmol) 

zk^bi-hy>Azk«(o. 4mL)^nx., ^-eiBtPHlJI^L/co KJSJSfciNffi 

-(100%*)SrfflV^JB®iU ^E@^k£^(78mg, Um29%)ZWc 0 
Mp 248-249 ^(decomposition); 

IR (KBr) v 3462, 3340, 3169, 1647, 1591, 1507, 1376, 1084 cm"'; 

max 

'H NMR(DMSO-d , 400 MHz) 8 4.97 (2H, s), 6.93 (1H, d, J = 5.9 Hz), 7.04 (2H, 

6 

brs), 7.07 (2H, brs), 8.44 (1H, d, J = 5.9 Hz); 

HRMS m/z calcd for C HONS 267.0314, found 267.0325; 

10 9 4 3 

MS (FAB) m/z: 267 [M + ], 251, 205, 187, 69, 55; 

Anal. Calcd for C H N O S-1.96H O: C, 39.70; H, 4.30; N, 13.89; S, 10.60. 

10 9 3 4 2 

Found: C, 39.39; H, 3.99; N, 13.89; S, 10.46. 
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[0280] (HJfefllllO) 3-T5y-4-H^v?yV^^)^7[2, 3-b]t°U^-2-^7/V 
#^lKK(#J^tl^5#-5i-l -4) 

109b) \zwjfehttmmmz.m&ffi*&\ mmt&m*&i&Ltc 0 

Mp 216-221 *C; 

IR (KBr) v 3490, 3324, 3151, 1651, 1580, 1502, 1370, 1290, 1039, 741 cm" 1 ; 

max 

'H NMR(DMSOd , 400 MHz) 8 5.44 (2H, s), 6.89 (2H, brs), 7.04 (1H, d, J = 5.5 
Hz), 7.07 (2H, brs), 7.36-7.55 (5H, m), 8.42 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H O N S 299.0728, found 299.0730: 

15 13 2 3 

MS (FAB) m/z: 299 [M*], 283, 273, 257, 200, 193, 165, 91, 65; 

Anal. Calcd for C H NO S-0.12H O: C, 59.75; H, 4.43; N, 13.94; S, 10.63. 

15 13 3 2 2 

Found: C, 60.09; H, 4.36; N, 13.63; S, 10.26. 

[0281] (mMMiii)3-T^;-4-<-{y?v#3c^=cA2, 3-h]\?])i?>-2-iJSVtf* 
1KK(#J^1^3#-^1 - 3) 
(111a) 2, 4-Wuxi~^;^);V 

'MM$i 109 (109a) -?WaUt2 -fun- -1,4- S?fc Kp t°D i?y - 3 

-^yV#^MJ/V(238mg, 1. 54mmol)©^-=¥^^y^(0. 7mL)M£2IJ#fig 
MMLfc 0 SJ»£*t$tU #^fcaS(^^Ei*^^-hy^^7K^^(l0mL) 
%Mz_, ^^/Kl0mL)T'2[HttmL, «^hy>i.T^M, i§jfc&:«JEET 

*63%)£#fc 0 

Mp 107-109 V; 

IR (KBr) v 3072, 2235, 1559, 1538, 1444, 1406, 1368, 1220, 820 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 7.91 (1H, d, J = 5.5 Hz), 8.65 (1H, d, J = 5.5 Hz); 
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HRMS m/z calcd for C H N CI 171.9595, found 171.9598; 

6 2 2 2 

MS (EI) m/z: 172 [Ml, 137, 110, 101, 75, 62, 51. 
(111b) 2-^nn-4-^yyn^>-=i9V~HJ/l' 

2-7 P D/V-^(84 J uL, 1. lmmol)(DTHF(lmL)«^O c C-t?*^b^M;>> 
-A(48mg, 1. lmmoD^H^llllKllla)^^^, 
-hyMl73mg, 1. 00mmol)<DN, N— vO^vVTi? h-T5K ( 1 mL) ^?^$r jjPx. % 1 

^1^(125mg, M63%)£#fc 0 

1R (KBr) v 3096, 2985, 2235, 1580, 1550, 1469, 1390, 1316, 1262, 1102, 985, 

max 

840 cm" 1 ; 

'H NMR(DMSO-d , 400 MHz) 5 1.36 (6H, d, J = 5.9 Hz), 4.99 (1H, quint, J = 5.9 
Hz), 7.43 (1H, d, J = 6.4 Hz), 8.49 (1H, d, J = 6.4 Hz); 
HRMS m/z calcd for C H ON CI 196.0404, found 196.0401; 

9 9 2 

MS (EI) m/z: 196 [Ml, 181, 154, 145, 126, 119, 111, 93, 71, 57, 44. 
( 1 1 1 c) 3 - 75/ - 4 — f y y° xiif^y^J [2 , 3 - b] t°y i/y - 2 - Jj/Vtf* ^ K 
2 - ?nn - 4 - * Y^y^^-y = hVMCft ZJCMm !l 1 1 1 ( 1 1 lb) T'|SlLfc2 
-^nn-4--ryy°n7K^^^ynMJ/v^v^T|lig^J107(l07b) t£|Bfc£ 

Mp 238-240 ^(decomposition); 

IR (KBr) v 3485, 3322, 3137, 1672, 1616, 1582, 1506, 1378, 1287, 1107, 995 cm 

max 

*H NMR(DMSO-d , 400 MHz) 5 1.40 (6H, d, J = 6.3 Hz), 4.94 (1H, quint, J = 6.3 

6 

Hz), 6.83 (2H, brs), 6.98 (1H, d, J = 5.9 Hz), 7.02 (2H, brs), 8.39 (1H, d, J = 5.9 
Hz); 

HRMS m/z calcd for C H O N S 251.0728, found 251.0742; 

10 13 2 3 

MS (EI) m/z: 251 [Ml, 209, 192, 180, 164, 137, 120, 103, 92, 66, 52, 42. 
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[0282] W]112)3-7^-4-(->^/f;^-»fx;[2, 3-b]t 6 y>V-2- 
#/V7}^rlKF mmt^^l - 8) 

(112a) 2-^dp-4- (^n^-T 0 ^^^)— n^y^hy/V 
2-7°n/V— yKDft^^fC^n^yf-^T/^— /V^ffiV^, Hife#ijlll (ill 

IR (film) v 2933, 2233, 1575, 1464, 1307, 998, 821 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 8 1.47-2.05 (12H, m), 4.64-4.69 (1H, m), 6.79 (1H, d, 
J = 6.3 Hz), 8.34 (1H, d, J = 6.3 Hz); 

HRMS m/z calcd for C H ON 3S C1 250.0873, found 250.0880; 

13 15 2 

MS (EI) m/z: 250 Dvf], 215, 172, 155, 137, 119, 97, 81, 55, 42; 

Anal. Calcd for C^H^CIN O-0.36H O: C, 60.71; H, 6.16; N, 10.89. Found: C, 

61.03; H, 6.51; N, 10.93. 

( 1 1 2b) 3 - 7V-4- (isfv^^/vtti/) [2, 3 - b] fJJ - 2 

- 4 - ^h^=a^7=MJ/V©ft*?«J , ^Jfe^ 1 1 2 ( 1 1 2a) -CSBgLfc 
2-^nn-4-(^n^^/^dr^)-n^-y-hy / v^v^, H« 107 (107b) 

Mp 179-180 <C; 

IR (KBr) v 3491, 3329, 3163, 2927, 1654, 1582, 1504, 1371, 1288, 1012 cm" 1 ; 

max 

! H NMR(DMSO-d , 400 MHz) 5 1.46-1.70 (8H, m), 1.81-1.90 (2H, m), 2.01-2.08 
(2H, m), 4.83-4.89 (1H, m), 6.81 (2H, brs), 6.94 (1H, d, J = 5.5 Hz), 7.03 (2H, 
brs), 8.38 (1H, d, J = 5.5 Hz); 

HRMS m/z calcd for C H O N S 305.1198, found 305.1197; 

15 19 2 3 

MS (EI) m/z: 305 [Ml, 209, 192, 164, 120, 97, 55, 41; 

Anal. Calcd for C H N O S: C, 58.99; H, 6.27; N, 13.76; S, 10.50. Found: C, 

15 19 3 2 " ' 
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58.81; H, 6.33; N, 13.60; S, 10.30. 
[0283] (»f!jll3)3-T5y-4-(^n^i/7V^>»^y[2, 3-b]tfy^-2- 

(113a) 2-^un-4- {-y^xi^^sfr-X^y)-^ 

V— /\'<Dftt>*)\z.i/#u^i,/],Tjii'=*— /vfcfflv vr\ MMMl 11(111 

IR (film) v 2941, 2862, 2233, 1578, 1465, 1305, 1016, 987, 824 cm" 1 ; 

max ' 

'H NMR(CDC1 3 , 500 MHz) 5 1.42-1.96 (10H, m), 4.50-4.56 (1H, m), 6.84 (1H, d, 
J = 6.4 Hz), 8.35 (1H, d, J = 6.4 Hz); 

HRMS m/z calcd for C H ON CI 236.0717, found 236.0721; 

12 13 2 ' 

MS (EI) m/z: 236 [M*], 207, 195, 181, 155, 119, 83, 67, 55, 42; 

Anal. Calcd for C ^ C1N O-0.12H O: C, 60.34; H, 5.59; N, 11.73; CI, 14.84. 

Found: C, 60.06; H, 5.85; N, 11.50; CI, 15.24. 

(113b) 3-T5/-4-(^n^d f -^/V^»^a:y[2, 3-b]t°Ui/>-2-j);U 

2 - ^nn - 4 -*\**/~^*f-J = UJ/KBftfrO ic, 1 1 3 ( 1 1 3a) -CiKigLfc 

2-^nn-4- (^n^^^» -n^y-hy/^ffivx Hjfe03 107 (107b) 

Mp 206-208 t; 

IR (KBr) v 3492, 3330, 3159, 2935, 1654, 1580, 1504, 1368, 1286, 1041, 1020, 

max 

992 cm" 1 ; 

'H NMR(DMSOd 6 , 400 MHz) 5 1.28-1.77 (8H, m), 1.94-2.03 (2H, m), 4.70-4.76 
(1H, m), 6.81 (2H, brs), 7.02 (1H, d, J = 5.9 Hz), 7.04 (2H, brs), 8.38 (1H, d, J = 
5.9 Hz); 

HRMS m/z calcd for C H O N S 291.1041, found 291.1040- 

14 17 2 3 ' 
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MS (EI) m/z: 291 [M*], 209, 192, 164, 137, 120, 55, 41; 

Anal. Calcd for C H NO S-0.36H O: C, 56.45; H, 6.00; N, 14.11; S, 10.76. 

14 17 3 2 2 

Found: C, 56.75; H, 5.74; N, 14.07; S, 10.46. 
[0284] mWni4)3-T^y-4-(^/V^)^A2, 3-\i}t?})V>-2-%;Vtf* 

iKK mmfc-stvamm - io) 

(114a) 2-^nn-4-(^^^-)==«^y=M;/l/ 

^ife^lll(llla)-e^itLfc2, 4— ^nu=3^y=hy/i/(i73mg, 1. 00mm 
ol) (DN, N - vW/l^T1? hTSK ( lmL) M^(-0°CT^hy A^^h^K (93m 
g, 1. ImmoDCN, N-^^T-fehT^KdmDM^P^, lNfffi^Ml^ 
L/c 0 SJSMi-*(3mL)^llxi, 4)ilLf«5m ^/WfAsliyW 
wWy74- {^*y-ls/mWt^/i<=Z : 1) SrJBl ^TMMU a ( 
44mg, 4X^22%) 

Mp 97-98 V; 

IR (KBr) v 2226, 1556, 1518, 1431, 1379, 1199, 819 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.46 (3H, t, J = 7.3 Hz), 3.12 (2H, q, J = 7.3 Hz), 

7.11 (1H, d, J = 5.9 Hz), 8.33 (1H, d, J = 5.9 Hz); 

HRMS m/z calcd for C H N 35 C1S 198.0018, found 198.0011; 

8 7 2 

MS (EI) m/z: 198 [Ml, 183, 170, 165, 147, 134, 126, 108, 98, 76, 69, 64, 46. 
(114b) 3-T?/-4-(^^^-)f-^y[2, 3-b]t°yv ; ^-2-^/V^f-5K 

2 - ^pp -4 -*Y* f y~^j=-yy/v<D\\t>v \z s imm 114(1 i4a) -cjsatus: 
2-VXIK1-4- {p^-jvf-iti v \ m mmio7 ( 107b) 

Mp 230-235 <C; 

IR (KBr) v 3460, 3297, 2141, 1666, 1589, 1494, 1365, 625 cm" 1 ; 

max 

! H NMR(DMSO-d , 400 MHz) 5 1.35 (3H, t, J = 7.4 Hz), 3.23 (2H, q, J = 7.4 Hz), 
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6.94 (2H, brs), 7.20 (2H, brs), 7.29 (1H, d, J = 5.5 Hz), 8.39 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H ON S 253.0344, found 253.0333; 

10 11 3 2 

MS (EI) m/z: 253 [Ml, 236, 221, 208, 203, 193, 176, 148, 135, 104, 76, 45. 

[0285] (mM&ni5) Z-T^-4-{^n^i/;V^)^^y\_2, 3-b]t°y^-2- 
^/V/K^r^K W^tt&®%t%l - 13) 

^Jfe«»Jlll(llla)-eSaigLfc2, 4-^na=3^y=W;/U(173mg, 1. 00mm 
o\)(DN, N-^^/VTi?hT5K(lmL)«{^ SkiftT. ^/V*^h^n^f-^( 
116mg, 1. 00mmol)£8N7k^fb^h!W*M(0. 19mL)^Px., 1R#PbTO# 

=4:1)-CMU 2-^nn-4-(^Vl^t)^5V-r-i>/W;2, 4-v^(^n^ 
^y;v^) =.^/=.YV;Vt<DU-hm(l87mg) £#fc 0 mbtitm&m (181mg) 
i2-^/Kfc:/hT-i?hT^K(66mg)£N ( N-v?^V*^T5K(l. 4mL)^$? 

u sN^^r-y^-M^^o. 3imD^o^, m^x—nmm.w\^tz. 0 Bifom 

mg (jix^7%) (Dmmik&mzmtco 
mm* 

Mp 195-197 T}; 

IR (KBr) v 3450, 3310, 3154, 2929, 1662, 1585, 1495, 1363, 829, 620 cm" 1 ; 

max 

J H NMR(DMSO-d , 400 MHz) 8 1.39-2.04 (10H, m), 3.60-3.71 (1H, m), 7.06 (2H, 

6 

brs), 7.19 (2H, brs), 7.38 (1H, d, J = 5.5 Hz), 8.41 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H ON S 307.0813, found 307.0819; 

14 17 3 2 

MS (EI) m/z: 307 [Ml, 289, 262, 225, 208, 180, 136, 104, 83, 55, 41. 
[0286] (mmmilG) 3-T^/-4-(4~{4-[(i^^VT^)^^=./U]y^/V}h 0 

^yi?> - 1 - J)V) [2, 3 - b] t°y i?y - 2 -tf/i^if-SK {mmt^mm^ 

3-30) 

(116a) tert-^yv 4-{4-[(v ; ^yVT5y)^/V^/V]7i^/k}t°^7> ? ^ 
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4-[4-(tert-yh^^/V/K^/V)t°^7v ; ^-l-^/V]g:-S#^(l. OOg, 3. 3 
mmol)©'rh7tKo79^(10mL)S^tl, 1' -X^—fl^M^S— /HO. 58 
g, 3. 6mmol)^P^^M}cr30^F^li#L/cc7)^ N 50%> ? p<^T^y*«(0 

^VV (lOOmL) ^P^^iLt «S£f&«^r-y ^ivfcM (30mL) 

U M^ffiT^icUt, ^®^>y#^>;*/7i^P 

^Y7?7j-(l00%mWi^fr)\z£mW:U 1. 00g(i&*92%)©IflE{bl^ 

Mp 126-128 °C; 

IR (KBr) v 1689, 1628, 1241, 1165, 835, 769 cm" 1 ; 

max 

*H NMR (CDC1 3 , 400MHz) 8 1.49 (9H, s), 3.06 (6H, brs), 3.20 (4H, t, J = 5.1 Hz), 
3.58 (4H, t, J = 5.1 Hz), 6.89 (2H, d, J = 8.6 Hz), 7.38 (2H, d, J = 8.6); 
MS (FAB) m/z: 333 [M + ]; 

Anal. Calcd for C H N O : C, 64.84; H, 8.16; N, 12.60. Found: C, 64.82; H, 8.41; 

18 27 3 3 

N, 12.59. 

(116b) N, N-v^/V-4-fc°-^7i/>--l--f/V^XT5K 

1 1 6 ( 1 1 6a) -Ct^Lfctert - 4 - { 4 - [ i&^VJ^A 

^y^/P}^°-<yiy>-l-^/P^yy~h(l. OOg, 3. 0mmol)5r^/-^(5 

^(lOmL)^ijnx., *«^^^l/^(3x30mL)-ettffiLfc o tttfJ^M^r-y 

v ^»®i±T@5feu, o. 7o g (iK^ioo%) <Dnmt&m*mz. 0 

Mp 108-112 t; 

IR (KBr) v 3312, 1611, 1388, 1243, 830, 766 cm" 1 ; 

max 

'H NMR (CDC1 3> 400MHz) 8 1.75 (1H, br), 3.01-3.04 (4H, m), 3.05 (6H, s), 
3.16-3.21 (4H, m), 6.87 (2H, d, J = 8.6 Hz), 7.35 (2H, d, J = 8.6); 
MS (EI) m/z: 233 [M*], 191; 
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Anal. Calcd for C H N O-0.1 H O: C, 66.41; H, 8.23; N, 17.87. Found: C, 66.39; 

14 21 3 2 

H, 8.30; N, 17.74. 

(116c) 4-(4-[(lZ)-3-T?y-2-iXTy-l-^V-3-^^y^ > ci^ 
-l-^-zVlk^vV-l-^) — N, N-^f;WVX7?K 

4yy r ^T^fcttz.xmm$n 16 (1 i6b) -cMjIiUcn, n- v^^vv-4-t° 

^^-l—f^^XT^K^fflV^, H»j5(5a) (CRe^tl^c^&i(Kl^{CS 
Mp 193-196 t; 

IR (KBr) v 3280, 3127, 2187, 1606, 1531, 992, 767 cm" 1 ; 

max 

! H NMR (DMSO-d , 400MHz) 8 2.82 (3H, s), 2.95 (6H, s), 3.38-3.41 (4H, m), 

6 

3.54-3.57 (4H, m), 6.93 (2H, d, J = 7.8 Hz), 7.32 (2H, d, J = 7.8), 8.40 (1H, br), 
9.12 (1H, br); 

MS (FAB) m/z: 358 [M+H] + ; 

Anal. Calcd for C H N SO -0.2 H O: C, 59.88; H, 6.53; N, 19.40; S, 8.88. Found: 

18 23 5 2 

C, 60.08; H, 6.47; N, 19.15; S, 8.72. 

(116d) 4-[4-(3—>Ty-2-^^y-l, 2-v ? tKnt 0 yv?^-4-^/V)t° 
^7vV-l--|7V] -N, N— S^t^vWO'XTSK 

«^116(116c)-C«bfc4-(4-[(lZ)-3-T^y-2-^T/-l-^ 
/V - 3 - y 7°n/-? - 1 - ^cn/k] tX7i?^ - 1 - ^yv) - n, N - -y^;V^y 
XT^K(650mg, 1. 82mmol)i:N, N-^5vl^/W*T5:K i/^jVT±?—JV 
(238mg, 265 /zL, 2. 00mmol)£N, N-^^l^/KkT^K(lOmL) f^#?L 
, ^bt-eO'CT^^mM^bfCo S«^7K(20mL)^nx.^ 

M-e2B#r H ^iibfc 0 #rffibfc0tt£«u ^(^^/-^-est^u 272m 
g (j|x^4 1 %) (Dmmik&mzntco 

Mp 246-249 <C; 

IR (KBr) v 2208, 1606, 1495, 1239, 985, 765 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.95 (6H, s), 3.40-3.43 (4H, m), 3.80-3.83 (4H, 

6 

m), 6.53 (1H, d, J = 7.4 Hz), 6.92 (2H, d, J = 8.6 Hz), 7.30 (2H, d, J = 8.6 Hz), 
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7.50 (1H, d, J = 7.4 Hz), 12.70 (1H, br); 
MS (FAB) m/z: 368 [M+H] + ; 

Anal. Calcd for C H N OS- 1.2 H O: C, 58.65; H, 6.06; N, 18.00; S, 8.24. Found: 

19 21 5 2 

C, 58.80; H, 6.06; N, 18.08; S, 8.18. 

(I16e) 3-T57-4- (4- {4-[(v ? ^/VT^y)*/V^-/V]7 3 i^}t°^7^ 
V-\-y{)V)^A2, 3-b]t>^y-2-#/V^rlKK 

%W6\ 1 1 6 ( 1 1 6d) -CS43tUfc4 - [4 - (3 - *sT J - 2 - f-OfrV -1,2- v^K 
n try v'y - 4 - \f^7^l/ - 1 - -|7V] - N, N - V<^XT5 R£JH V 

, «^5(5c) \mM£tittmtmm^fc!fc%ftft\<\ mm^m^mtc 0 i&m 

82% 0 

Mp >270 °C; 

IR (KBr) v 3447, 3327, 3180, 1652, 1625, 1606, 1577, 1238, 837, 767 cm"'; 



'H NMR (DMSO-d , 400MHz) 5 2.96 (6H, s), 2.80-3.90 (8H, m), 6.97 (2H, br), 

6 

7.04 (2H, d, J = 8.2 Hz), 7.10 (1H, d, J = 5.1 Hz), 7.16 (2H, br), 7.34 (2H, d, J = 
8.2 Hz), 8.48 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 425 [M+H] + ; 

Anal. Calcd for C H NO S-0.4 H O: C, 58.42; H, 5.79; N, 19.47; S, 7.43. Found: 

21 24 6 2 2 

C, 58.56; H, 5.73; N, 19.48; S, 7.35. 
[0287] (Hife#1117) 3-T$/-4-(4-{4-[2-(^^/VT5/)-2-^y^/V] 
7i=;H - 1 - <i>V) [2, 3 - b] t°U - 2 - # / VjK^IKK (M^ 

^^#^-3-429) 

(117a) tert-^/V 4- {4- [2- (*S* s f-;V7^S) -2-ttV^)V\7^~ 



£3jf#H&T» 2-(4-^n^^^/V)-N, N-^^/VT-fe^^KQ. Med. C 
hem. , 33, (1990), 2899-2905. )(1. 23g, 5. lmmol) N tert-^/V 1- 
\f^y'Jy^;V^yy—Y{l. 13g, 6. lh^HJ^A tert-^>^>K(0. 69g, 7 
. lmmol), hy^(> ? ^v ? y7 ; VT-fehy)v J /^7> ? ^( = Pd2(dba)3) (23mg, 0 
. O3mmol) joiU ? 2-^>^n^i//V^^7-2' - (N, N- VtttVT^A \? 
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7^/U(39mg, 0. 10mmol)£l, 4-$WMf^(10mL) ttert-^y— yV(5 
mL) tf>^2«-^U APfi«T-e2^f H W#bfco (100m 
L)^aft^/Kl00mL)S:APx., i^h£ffl^T^»»*Lfc 0 

-(lOO%g^:^vV) (^ffMLl. 59g(lfc^91%)(0&?!Ete£&£#fco 
Mp 110-1 12 'C; • 

IR (KBr) v 1689, 1639, 1431, 1169, 1129, 914 cm" 1 ; 

max 

'H NMR (CDCl , 400MHz) 5 1.48 (9H, s), 2.96 (3H, s), 2.99 (3H, s), 3.09-3.11 

3 

(4H, m), 3.56-3.58 (4H, m), 3.64 (2H, s), 6.88 (2H, d, J = 8.2 Hz), 7.16 (2H, d, J = 
8.2); 

MS (FAB) m/z: 347 [M + ]; 

Anal. Calcd for C H N O : C, 65.58; H, 8.41; N, 12.09. Found: C, 65.58; H, 8.29; 

19 29 3 3 

N, 11.89. 

(117b) N, N-v ? ^/V-2-(4-fc°-<7^-l--r/V7^;V)T-fe^$K 

%HSM 1 1 7 ( 1 1 7a) X-M^tctert - -ftf-jV 4 - { 4 - [2 - ( v^fvKT^/ ) - 2 
-tty^)V\7^~>V)}£^y-yV-\-%>\<Tf^yy—y{\. 89g, 5. 4mmol) 
<7)^/-Ml5mL)^M{-4N^-l, 4-v ? ^^^(i5 m L)^p^ N gjg. 

{-T2i$r H W#Lfc 0 S^^t)^I±TtaiSL-r#bti/ca@t)(ciN7K^t: 

^hy7i»*M(20mL)^llx., Ifi-ft^^V^-Cttttl (3x50mL)Lfc o J*fcHift£filE 
W£i-hV<?J±-X:&m&s m%£*mJ±T%£U 1. 30g(i&^97%)<D&fBte£4&£# 

Mp 90-92 *C; 

IR (KBr) v 3269, 1637, 1517, 1241, 1128, 896 cm" 1 ; 

max 

*H NMR (CDCl , 400MHz) 5 1.85 (1H, br), 2.94 (3H, s), 2.98 (3H, s), 3.01-3.03 

3 

(4H, m), 3.10-3.13 (4H, m), 3.62 (2H, s), 6.86 (2H, d, J = 8.6 Hz), 7.13 (2H, d, J = 
8.6); 

MS (EI) m/z: 247 [M*], 205, 175; 
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Anal. Calcd for C H NO-0.1HO: C, 67.49; H, 8.58; N, 16.87. Found: C, 67.64; 

14 21 3 2 

H, 8.24; N, 16.51. 

(117c) 2-(4-{4-[(lZ)-3-T^-2-^Ty-l-^/V-3-^ d ry7 P 
u^-l-^=./U^°^<y^-l-^My^=./V) -N, N-v^/VT-fe^K 

^yi?y-l -4iV7x.-)V) T-fe^KSrffl V \ Hife0»j5 (5a) iCfd^^tLfc^feilH 

Mp 174-177 TC; 

IR (KBr) v 3283, 3141, 2189, 1622, 1537, 1518, 1236, 991 cm" 1 ; 

max 

! H NMR (DMSO-d , 400MHz) 5 2.31 (3H, s), 2.81 (3H, s), 2.97 (3H, s), 3.23-3.26 

6 

(4H, m), 3.51-3.53 (4H, m), 3.56 (2H, s), 6.88 (2H, d, J = 8.0 Hz), 7.08 (2H, d, J = 
8.0 Hz), 8.40 (1H, br), 9.11 (1H, br); 
MS (FAB) m/z: 372 [M + H] + ; 

Anal. Calcd for C H N OS -0.2 H O: C, 60.84; H, 6.83; N, 18.67; S, 8.55. Found: 

19 25 5 2 

C, 61.10; H, 6.65; N, 18.55; S, 8.46. 

(117d) 2-{4-[4-(3-^7V-2-^h¥y-l, 2— ^tKnlfy^-4->f 
;v) V^itzs - 1 — i7v] -7x.=.;v) - N, N - vW/VT-fe^K 

HJfe^J117(117c)T?SiatLfc(2-(4-{4-[(lZ)-3-T5y-2— 2^Ty-l 
-^}V-Z-^ir^7^xi/^-\-^^V^\f^J-yl/-\-y{)V]y^jV) -N, n 

-v 5 ^^T-fe^K^Jlv^-cllifef!Jll6(ll6d) izm^titz^mtmmw^ 

Mp 248-253 V; 

'H NMR (DMSO-d , 400MHz) 8 2.81 (3H, s), 2.97 (3H, s), 3.26-3.28 (4H, m), 

6 

3.57 (2H, s), 3.79-3.81 (4H, m), 6.56 (1H, d, J = 6.7 Hz), 6.90 (2H, d, J = 8.2 Hz), 
7.09 (2H, d, J = 8.2 Hz), 7.53 (1H, d, J = 6.7 Hz), 12.76 (1H, br). 
(117e) 3-T57-4- (4 - {4- [2- (vW/^T5/) 
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HJ6^Jll7(117d)-C®{jtL/E:2-{4-[4- (3-^X7-2-^^-1, 2- 
i?tKnlf JJ v^-4-^f/V) fc°-<7vV- 1 — N, N- vW/KT-fe^ 

#fc 0 1&^94% 
Mp >280 °C; 

IR (KBr) v 3437, 3318, 1629, 1571, 1382, 1244, 978, 962 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) § 2.82 (3H, s), 2.98 (3H, s), 2.80-3.80 (8H, m), 

6 

3.58 (2H, s), 6.95-6.97 (4H, m), 7.09-7.11 (4H, m), 7.13 (1H, d, J = 5.1 Hz), 8.47 

(1H, d, J = 5.1 Hz); 

MS (FAB) m/z: 439 [M + H] + ; 

Anal. Calcd for C H NOS-0.4HO: C, 59.28; H, 6.06; N, 18.85; S, 7.19. Found: 

22 26 6 2 2 

C, 59.43; H, 6.02; N, 18.98; S, 7.05. 

[0288] mm$ni8) 3-T57-4- (4- {3- [2- {'J^vtkj) 

y*.~M - 1 - J/v) [2, 3 - b] t 6 y v?^ - 2 - jfr/uzK^iKK 

^^#-^-3-430) 

(118a) tert-^VV 4- {3- [2- (^J^/VT^y) -2-^y^yk]^^ 
/Ujfc 0 ^^- 1 -^/V^^7-h 

2-(3-^D^^^V)-N, N-iW/V7-fe^K(Arch. Pharm. (Weinhei 
m) 32 1 , 3 1 5 - 320 ( 1 988) ) V vt , MMM 1 1 7 ( 1 1 7a) iLBm^fltz^m^ 
l^£/££m£V\ mmt^m^mm^mt^xm^ W92% 0 
IR (neat) v 1685, 1635, 1241, 1171, 1124, 998, 772 cm" 1 ; 

max 

*H NMR (CDC1 , 400MHz) 8 1.48 (9H, s), 2.96 (3H, s), 2.99 (3H, s), 3.12-3.14 

3 

(4H, m), 3.55-3.57 (4H, m), 3.68 (2H, s), 6.76 (1H, brd, J = 8.0 Hz), 6.81 (1H, dd, 
J = 2.0, 8.0 Hz), 6.86 (1H, brs), 7.21 (1H, t, J = 8.0 Hz); 
MS (FAB) m/z: 347 [M + ]; 

Anal. Calcd for C H NO -0.2 H O: C, 65.01; H, 8.44; N, 11.97. Found: C, 65.14; 

19 29 3 3 2 
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H, 8.08; N, 11.89. 

(118b) N, (3-^9^-1-^7=^) Tir^R 

(118a) -CIK 4- {3- [2- (S?j^vVT$>0 
;V]7x-;HtX7i;y- 1 -^i^f^e^-hffiv^T, mmmi 17(1 17b) K|E# 

IR (neat) v 3456, 3316, 1640, 1244, 995, 772 cm" 1 ; 



! H NMR (CDC1 3> 400MHz) 8 2.08 (1H, br), 2.96 (3H, s), 2.99 (3H, s), 3.02-3.05 
(4H, m), 3.15-3.17 (4H, m), 3.68 (2H, s), 6.74 (1H, brd, J = 7.4 Hz), 6.81 (1H, dd, 
J = 2.3, 8.2 Hz), 6.85 (1H, brs), 7.20 (1H, dd, J = 7.4, 8.2 Hz); 
MS (EI) m/z: 247 [M*], 205. 

(118c) 2-{3-[4-(3-^T/-2-^^y-l, 2-v ? fcRnfc°y^-4-^ 
;v) \f^y-Jv- 1 ->(/v\7x.~ ;V) -N, N- v^^vVT-fe^R 

MMM 118(1 18b) "C^JaLfcN, 
^-yV)T-fe^K(2. 68g, 10. 8mmol)ir(2Z) -2-*/TS- 3 -x^i-lrf 9 -2. 
-ai^^-T^Kd. Org. Chem. , (1962), 27, 2433-2439) (1. 54g, 9. Om 
mol)£^/-/v(30mL) KjS^U ^UfcX l5mm%kWLtc 0 M£$cffiT® 

^WvKkT^R V^;VT±^—;V{\. 29g, 1. 44mL, 10. 8mmol) SrAPxifc 



^^^^fP«7k(l00mL)^^^(l00mL)-e^L, 7kg £ 

&;~;\,=20:\)KL&mmA. 329g(l|X^10%)«fB^#|^#fe o 
Mp 250-254 °C; 

IR (KBr) v 2206, 1602, 1496, 1238, 985, 772 cm"'; 



'H NMR (DMSO-d , 400MHz) 5 2.81 (3H, s), 2.98 (3H, s), 3.27-3.29 (4H, m), 

6 

3.61 (2H, s), 3.78-3.81 (4H, m), 6.53 (1H, d, J = 7.4 Hz), 6.65 (1H, brd, J = 7.4 
Hz), 6.78-6.80 (2H, m), 7.14 (1H, dd, J = 7.4, 9.0 Hz), 7.49-7.52 (1H, m), 12.72 
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(1H, br); 

MS (FAB) m/z: 382 [M + H] + ; 

Anal. Calcd for C H N OS-0.4 H O: C, 61.80; H, 6.17; N, 18.02; S, 8.25. Found: 

20 23 5 2 

C, 61.77; H, 6.07; N, 18.04; S, 8.18. 

(118d) 3-T^/-4 - (4- {3- [2 - (>WyVT5/) -2-^yxf;V]7i= 
/i/jtv^y-i-, l '/v)^y[2, 3-b]t°y> ? >-2-^;^^5K 
HJfe«a|118(118c)-CS!ijtLfc2-{3-[4-(3-^Ty-2-^^y-l, 2- 
1 Rn f yi? V - 4 - h°^y v 5 V - 1 -^] } - N, N - i?*<?/\sT±# 

Mp 273-275 <C; 

IR (KBr) v 3439, 3316, 1632, 1579, 1370, 1240, 976, 771 cm - '; 

max 

*H NMR (DMSO-d , 400MHz) 5 2.83 (3H, s), 3.00 (3H, s), 2.80-3.80 (8H, m), 

6 

3.64 (2H, s), 6.59 (1H, d, J = 7.4 Hz), 6.87-6.90 (2H, m), 6.97 (2H, brs), 7.10 (1H, 
d, J = 5.5 Hz), 7.15 (2H, brs), 7.18 (1H, dd, J = 7.4, 8.6 Hz), 8.48 (1H, d, J = 5.5 
Hz); 

MS (FAB) m/z: 439 [M + H] + ; 

Anal. Calcd for C H NO S-0.1 H O: C, 60.01; H, 6.00; N, 19.08; S, 7.28. Found: 

22 26 6 2 2 

C, 59.97; H, 5.97; N, 19.09; S, 7.07. 
[0289] (Hi&$|119) 3-T^/-4-{4-[4-(l-tKn^>^/V)73i^/>]-l, 4- 
*?T*i'*y- l->f/W^/[2, 3-b]t°y f y>-2-^;v^^\?mm^^ 
^-3-1007) 

%MWS4^WbUZ4-[4- (4-7tf;l/7i-/l/) - 1, 4-*?7i2sO- 1 ~4 
/H-3-T5/^/[2, 3-b]t>^-2-#^^lKK(l03mg, 0. 25mmol) 
(D^y—/V(6mL)mM^y^Mit^m-f-Y])^^(95mg, 2. 5mmol)^P^2 0 

^(95mg, JiX^92%)£#fc 0 
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Mp 244-248 *C; 

1R (KBr) v 3450, 3337, 1646, 1609, 1518, 1368, 1187, 823 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) § 1.29 (3H, d, J = 6.4 Hz), 2.12-2.14 (2H, m), 3.20 
(2H, brs), 3.29 (2H, brs), 3.54 (2H, t, J = 6.3 Hz), 3.76 (2H, t, J = 5.0 Hz), 4.60 
(1H, t, J = 4.9 Hz), 4.83 (1H, d, J = 4.4 Hz), 6.72 (2H, d, J = 8.2 Hz), 6.97 (2H, b 
rs), 7.08 (1H, d, J = 5.4 Hz), 7.08 (2H, brs), 7.15 (2H, d, J = 8.8 Hz), 8.40 (1H, d, 
J = 5.4 Hz); 

HRMS m/z calcd for C H O N S 412.1807, found 412.1815; 

21 26 2 5 

MS (FAB) m/z: 411 [M*], 394, 273, 242, 183, 166, 120, 65, 51, 39, 31; 

Anal. Calcd for C H N O S-0.34H O: C, 60.39; H, 6.20; N, 16.77; S, 7.68. Found: 

21 25 5 2 2 

C, 60.32; H, 6.06; N, 16.72; S, 7.61. 
[0290] mMMl20) 3-7S/-4-{4- [4-(N-tKndr^^^K-Y/V)7^;V]- 
^#-^-3-1037) 

^M94T*®5gL/c4-[4- (4-T±3-/l<7^~;U) -1, — ( 
/V]-3-T^7^/[2, 3-b]k>:^/-2-#/M^lHK(56rng, 0. 14mmol) 
<D*?/~/l'(3mL)mmmz.tVu*l//l<7^ym.mi&(97m f >, 1. 4mmol)&t^ 
mi-bV^^(115mg, 1. 4rnmol)^0^2HffiMMLfc o ^«(-7K(lOmL) 
^HX., ffiiiiLtcmfcZZ&U ^I5@»^(33mg, ifc*56%)£#fc 0 

Mp 238-241 t; 

IR (KBr) v 3431, 3317, 3169, 1643, 1601, 1521, 1370, 1200, 908, 826, 561, 482 

max 

cm '; 

'H NMR(DMSO-d , 500 MHz) § 2.09 (3H, s), 2.13-2.16 (2H, m), 3.19 (2H, brs), 
3.29-3.32 (2H, m), 3.59 (2H, t, J = 6.4 Hz), 3.80 (2H, t, J = 4.9 Hz), 6.78 (2H, d, J 

= 8.8 Hz), 6.99 (2H, brs), 7.09 (1H, d, J = 5.4 Hz), 7.09 (2H, brs), 7.49 (2H, d, J = 

8.8 Hz), 8.41 (1H, d, J = 5.4 Hz), 10.71 (1H, s); 
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HRMS m/z calcd for C H O N S 425.1760, found 425.1761; 

21 25 2 6 

MS (FAB) rn/z: 425 [Ml, 407, 273, 246, 228, 182, 65; 

Anal. Calcd for C H NO S-0.5H O: C, 58.18; H, 5.81; N, 19.39; S, 7.40. Found: 

21 24 6 2 2 

C, 58.39; H, 5.80; N, 19.26; S, 7.27. 

[0291] (Hil#J121) 3-T^y-4-[4-(4-ynt°^;^^yV)-l, 

^ - 1 - [ 2 , 3 - b] t°y v 5 ^ - 2 -iJiVi^^yT^ (#J^f b-a^#-^-3 - 
100) 

(121a) tert-y^vW 4- U-^u^^/K^:^) -1, 4-^Tif/^-l- 
4-7/v^-n^hn^^V^-f-tx.X, 4-y;v^rny°u^y^y^J%\^x, MM 

M59 (59a) (cfE«c^H/c*^t mm^BCfozftfo \ mmt^m («45%) &n 

IR (film) v 2975, 2936, 1693, 1669, 1599, 1523, 1416, 1365 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.20 (3H, t, J = 7.4 Hz), 1.35 (4.5H, s), 1.42 (4.5H, 

3 

s), 1.92-2.02 (2H, m), 2.89 (2H, q, J = 7.4 Hz), 3.18-3.24 (1H, m), 3.29-3.34 (1H, 
m), 3.54-3.66 (6H, m), 6.66 (2H, d, J = 9.0 Hz), 7.85 (2H, d, J = 9.0 Hz); 
MS (FAB) m/z: 332 M + ', 277, 259, 231. 

(121b) l-[4-(l, A~ f JT^<V-l-^;V)y^;V]-fxi/<y-l-^ry 

HJ60U121 (121a)-e^Lfctert-^^ 4- (4-^Pt°^-=^7oi^/V) -1 
, A-i>T^^-l-^;V^'yy-h^m^X, Hife$|57(57b) fctmZfttt 

mtmm^jt^n^ \ mmt&m (ux^95%) zntc 0 

Mp 97-98 "C; 

IR (KBr) v 3343, 2935, 2821, 1652, 1597, 1524, 1407 cm"'; 

max 

*H NMR(CDC1 , 400 MHz) 5 1.20 (3H, t, J = 7.4 Hz), 1.87-1.95 (2H, m), 

3 

2.80-2.85 (2H, m), 2.89 (2H, q, J = 7.4 Hz), 3.01-3.07 (2H, m), 3.58-3.67 (4H, m), 
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6.65 (2H, d, J = 9.0 Hz), 7.85 (2H, d, J = 9.0 Hz); 
MS (EI) m/z: 232 M + ', 203, 190, 176. 

(121c) 4-[4-(4-7 P nk°^-^V7 3 i^V)-l, -2 
-f-^y-1, 2— ^tKnlfy^-3-*/VsK=M;^ 

HMm (121b) "CSSiitLfcl - [4- (1, 4-v 5 7i?^V- 1 
yn/^-l-^(984mg, 4. 24mmol)©N, N-^f;V*W?K(8. 47m 
L)»(-, (2Z)-2-^7-y-3-^h^>yx-2-^^T^Ka. Org. Che 
m. , (1962), 27, 2433-2439) (721mg, 4. 24mmol)^Px., 15#gJ&8H$ 
LfCo ftV^TfN, N-v^/l^/KAT^K ^^7^^-/1^(619 mL, 4. 66mm 
ol)^Px.litW#L/c(D*>, 80r^30#M«L/c 0 SJSM^M*T'« 
Lfctf>*>, g£^fvW8. 5mL)^(21mL)^Px.30^#Lfc 0 mftUt1&&& 
«^ ^^;V^7k-eJlR«?fm, $£*IU 508mg<DHtB@ &}ik&m(W.m33 
%)£#fc Q 

Mp 157-158 t; 

IR (KBr) v 3443, 3353, 3277, 3176, 2926, 2182, 1617, 1525, 1346 cm" 1 ; 

HI 

'H NMR(DMSO-d , 500 MHz) 8 1.04 (2H, t, J = 7.3 Hz), 1.90-1.99 (2H, m), 2.87 
(2H, q, J = 7.3 Hz), 3.63 (2H, t, J = 5.9 Hz), 3.73-3.78 (2H, m), 3.83-3.88 (2H, m), 
3.95-4.00 (2H, m), 6.44 (1H, d, J = 7.8 Hz), 6.84 (2H, d, J = 8.8 Hz), 7.37 (1H, d, 
J = 7.8 Hz), 7.78 (2H, d, J = 8.8 Hz), 12.53 (1H, br.s); 
MS (FAB) m/z: 367 [M+H]\ 273, 246, 228; 

Anal. Calcd for C H N OS-0.4H O: C, 64.28; H, 6.15; N, 14.99; S, 8.58. Found: 

20 22 4 2 

C, 64.15; H, 6.23; N, 15.26; S, 8.50. 

(I21d) 3-T5y-4-[4-(4-^nt <> ^;V7^/V)-l l 

?-^y[2, 3 - b] t°y i/> - 2 - X/istf^yr^ 

^i£Wl2l(l21c)-eM3tLfc4-[4- {A--fu^=.;vy^.=.;V) -1, 

- 1 -^/^ - 2 - ^h^r y - 1,2- i/tKn if]) i/ls - 3 - hy/V£ffl 

v\ ^»5(5 C ) ^mm^titzjjmtmm^Rit^n^\ nm^m^w^ u 
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^65%. 

Mp 231-233 V; 

IR (KBr) v 3440, 3326, 3186, 2934, 1648, 1597, 1368 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 8 1.06 (3H, t, J = 7.4 Hz), 2.11-2.21 (2H, m), 2.89 

6 

(2H, q, J = 7.4 Hz), 3.13-3.24 (2H, m), 3.25-3.34 (2H, m), 3.64 (2H, t, J = 5.1 Hz), 
3.82-3.90 (2H, m), 6.82 (2H, d, J = 9.0 Hz), 6.97 (2H, br.s), 7.06 (1H, d, J = 5.1 
Hz), 7.09 (2H, br.s), 7.79 (2H, d, J = 9.0 Hz), 8.38 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 424 [M+H] + , 423, 407; 

Anal. Calcd for C H NO S-0.4H O: C, 61.35; H, 6.04; N, 16.26; S, 7.44. Found: 

22 25 5 2 2 

C, 61.43; H, 6.23; N, 16.10; S, 7.34. 
[0292] (HM122) 3-T^y-4-(4-{4-[(2-^/V-l, Z-^^rVyy-2-^ 
/l/)yf/i/]7i=;W-l, A- , yT^.^y-\-^M=f-^-A2, 3-b]fc°!J^-2-# 

)Vif^^mmY&m^?>- 1082) 

(122a) 2-(4-y°tt'<y?y;V)-2-yj-;V-i, 3-i?ttyyy 

l-<,4-7*n^7^.=./V)T±Yy(4. 26g, 20. Ommol)tf)r7Kx^(lOOmL)^M 
\Z^UyJf})=i— Ml. 67mL, 30. Ommol) , p - h/K^X/V*^— tKIP^J ( 
380mg, 2. Ommol) 120°CX-mmmWL± o ^m^mMW^ 

■v Wy74- (^-V-y/Bm^^ = 10 : 1 ) %m v ^TfiKKU TO B fttf (4 
. 80g, 93%)§r#fc 0 

IR (film) v 2983, 2882, 1489, 1376, 1128, 1047, 832 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.30 (3H, s), 2.87 (2H, s), 3.67-3.73 (2H, m), 

3 

3.84-3.92 (2H, m), 7.13 (2H, d, J = 8.6 Hz), 7.38 (2H, d, J = 8.6 Hz); 
MS (El) m/z: 256 [Ml, 243, 241, 171, 169, 87, 43. 

(122b) ^vvv 4-{4-[(2-^/v-i, 2>--yir^yyy-2~^/v)^)V\y 

^=.jV}- 1, 4-^Tif y<y- l-i];V^i/y—Y 
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MMM122 ( 1 22a) -em&Ut2 - (4 --ftt^l^S/U) - 2 1,3-^ 
IR (film) v 2942, 1700, 1614, 1520, 1421, 1222, 1118, 1046, 927 cm" 1 ; 

max ' 

! H NMR(CDC1 3 , 400 MHz) 5 1.29 (3H, s), 1.91-2.07 (2H, m), 2.81 (2H, s), 3.30 
(1H, t, J = 5.9 Hz), 3.37 (1H, t, J = 5.9 Hz), 3.49-3.68 (6H, m), 3.76-3.83 (2H, m), 
3.88-3.93 (2H, m), 5.09 (1H, s), 5.33 (1H, s), 6.62 (2H, d, J = 8.6 Hz), 7.11 (2H, 
d, J = 8.6 Hz), 7.26-7.39 (5H, m); 
MS (FAB) m/z: 411 [M+H*], 323, 275, 87. 

(122c) l-{4-[(2-^^-l, 3-P^yy>-2-4M^My^=-M-l 
^»122(122b)-CM3tLfc-<>-^ 4-{4-[(2-^FvV-l, 

IR (film) v 3319, 2935, 1614, 1520, 1375, 1191, 1045, 813 cm" 1 ; 

max 

*H NMR(CDC1 3 , 400 MHz) 6 1.30 (3H, s), 1.82-1.93 (2H, m), 2.80 (2H, s), 2.82 
(2H, t, J = 5.9 Hz), 3.02 (2H, t, J = 5.5 Hz), 3.53 (2H, t, J = 5.5 Hz), 3.56 (2H, t, J 
= 5.9 Hz), 3.76-3.82 (2H, m), 3.87-3.93 (2H, m), 6.63 (2H, d, J = 8.6 Hz), 7.10 
(2H, d, J = 8.6 Hz); 
MS (EI) m/z: 276 [Ml, 190, 189, 87. 

(I22d) 4-(4-{4-[(2-^/^-l, 3-^^rVy>~2-y(;V)^;V\y^M 
-1, 4-^T-eVNV-l-^)-2-^^y-l, 2-v ? fcKnt°!J>^- 3-*/VjJ? 
-hi)* 

mmm 122(1 22c) -zwmjt 1 -{4 - [(2 -y^- 1,3- ^^yy>- 2 — < 
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Mp 204-206 "C; 

IR (KBr) v 2949, 2206, 1625, 1518, 1353, 1247, 1139, 1043, 930, 781 cm" 1 : 

max ' 

'H NMR(DMSO-d , 500 MHz) 5 1.15 (3H, s), 1.90-1.97 (2H, m), 2.67 (2H, s), 
3.51 (2H, t, J = 5.9 Hz), 3.57-3.64 (2H, m), 3.68-3.80 (6H, m), 3.94 (2H, t, J = 5.9 
Hz), 6.41 (1H, d, J = 7.8 Hz), 6.67 (2H, d, J = 8.3 Hz), 7.01 (2H, d, J = 8.3 Hz), 
7.34 (1H, d, J = 7.8 Hz), 12.50 (1H, brs); 
MS (FAB) m/z: 411 [M+H + ], 367, 338, 273, 246; 

Anal. Calcd for C H NO S-0.25H O: C, 63.67; H, 6.44; N, 13.50. Found: C, 

22 26 4 2 2 

63.90; H, 6.18; N, 13.45. 

(122e) 3-T^/-4-(4-{4-[(2-^/V-l, 3-^3^7^-2-^71^- 
/V]7i=/H-1, 4-^7f^y-l-/f;V)fx;[2, 3-b]k°y>V-2-#/V7]Wr 

mmm 1 22 ( 1 2 2d) xmM^tcA - (4 - {4 - 1x2 - - 1 , 3 - vi&yTs - 2 

Mp 227-229 ^C; 

IR (KBr) v 3446, 3333, 3143, 2923, 1643, 1575, 1515, 1372, 1212, 1044, 825 

max 

cm '; 

'H NMR(DMSO-d , 400 MHz) 5 1.16 (3H, s), 2.06-2.19 (2H, m), 2.70 (2H, s), 
3.13-3.22 (2H, m), 3.23-3.32 (2H, m), 3.51 (2H, t, J = 5.9 Hz), 3.69-3.86 (6H, m), 
6.66 (2H, d, J = 8.6 Hz), 6.98 (2H, brs), 7.02 (2H, d, J = 8.6 Hz), 7.05 (1H, d, J = 
5.5 Hz), 7.07 (2H, brs), 8.37 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 468 [M+H + ], 273, 246, 165, 93, 63; 

Anal. Calcd for C H NO S-0.20H O: C, 61.18; H, 6.29; N, 14.86. Found: C, 

24 29 5 3 2 
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61.19; H, 6.25; N, 14.81. 

[0293] (Hife#!ll23) 3-T57-4-{4-[4-(2-^y7°ntVV)7^;V]-l ) 

if/^^-l-^}^y[2, 3-b]t 0 U> ? ^-2-^/V7Kdrf-$K(^7T^b^#-^3 
-1019) 

Hife#J 1 221?M5aLfc3 - T?y-4-(4-{4-[(2 - ;*^VV -1,3- voT^r y y> 

-2-^v)y^]^ 3 i=/H-i ) 4-> ? Tif/^^-i-^)^^y[2, 3-b]fc 0 y>^ 

-2-#/V#>1^K(200mg, 428 mol)CDy^V-^(2. OmL)M^lNM( 
2. OmU^Dx., i??&T*2fflji#L/c 0 S£«tIIJI©h!)xW^^Di 
, M£2$J£ra*Ut 0 #^fcM[^ky^l/^/2-7°n/V-/V(4:l) (l 

oomD^iix., 7K(50mL)r^^L, mwtrvvv^x^mk, ^»mt@*l 
fc 0 #^fc«£^/-/vT*^u me a «Hh^(i60mg, 88%) £#7^ 

Mp 225-230 "C; 

IR (KBr) v 3440, 3325, 3150, 2946, 1648, 1576, 1517, 1370, 1232, 939, 819 cm 

max 

'H NMR(DMSO-d , 500 MHz) 8 2.08 (3H, s), 2.09-2.18 (2H, m), 3.17-3.23 (2H, 

6 

m), 3.25-3.33 (2H, m), 3.53 (2H, t, J = 5.4 Hz), 3.57 (2H, s), 3.75 (2H, t, J = 5.4 
Hz), 6.73 (2H, d, J = 8.8 Hz), 7.00 (2H, brs), 7.01 (2H, d, J = 8.8 Hz), 7.07 (1H, d, 
J = 5.4 Hz), 7.09 (2H, brs), 8.40 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 424 [M+H*], 407, 380, 273, 258, 220, 165, 63; 
Anal. Ceded for C H NO S-0.32H O: C, 61.55; H, 6.02; N, 16.31. Found: C, 

22 25 5 2 2 

61.94; H, 6.12; N, 15.88. 
[0294] mMmi24) Z-T*;-4-{4-[4-(2-\l\!v*i/^;V)y^;V\-\,4-V 

r-tf / - 1 - ^/v}^^y[2 , 3 - b] t°y i/> - 2 - jj/is^^v {mmt&m^z 

-1003) 

(124a) ^y-Jjv 4-\A-{2-MYxi^y^)V)y^)V\- 1, 4-v J Tir>NV- 



WO 2005/100365 



313 



PCT/JP2005/007025 



WS&M 1 1 7 ( 1 1 7a) (£fEit£ titt jfefctfcV \ ^yV'/V 1 - -fott°s<7Vl/luV 
IR (film) v 3444, 2939, 1696, 1519, 1423, 1230, 1040 cm" 1 ; 

max 

*H NMR(CDC1 , 500 MHz) 8 1.91-2.05 (2H, m), 2.76 (2H, t, J = 6.8 Hz), 3.31 

3 

(1H, t, J = 5.9 Hz),3.38 (1H, t, J = 5.9 Hz), 3.49-3.68 (6H, m), 3.77-3.85 (2H, m), 
5.09 (1H, s), 5.13 (1H, s), 6.62-6.68 (m, 2H), 7.05-7.10 (2H, m), 7.27-7.38 (5H, 
m); 

MS (EI) m/z: 354 [M 4 ], 323, 263, 233, 202, 190, 176, 91. 

(124b) 2-[4-(l, 4-> ? Tif/^-l— {/V)7^;V\^? ;V 

!l 1 24 ( 1 24a) ^jfWi^vVV 4 - [4 - (2 - tYn*i/^;V)7^;V) 
-1, 4-^T^^-l-*/WJl?^>9~h*fflV>-C, ^/-/k^-tv^v 5 ^^- 

IR (film) v 3399, 2934, 1615, 1520, 1414, 1190, 1048, 808 cm" 1 ; 

max 

■H NMR(CDC1 , 400 MHz) 8 1.83-1.94 (2H, m), 2.76 (2H, t, J = 6.6 Hz), 2.83 

3 

(2H, t, J = 5.9 Hz), 3.02 (2H, t, J = 5.5 Hz), 3.53 (2H, t, J = 5.5 Hz), 3.56 (2H, t, J 
- 5.9 Hz), 3.80 (2H, t, J = 6.6 Hz), 6.66 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 9.0 
Hz); 

MS (EI) m/z: 220 [M*], 56. 

(124c) 4-{4-[4-(2-tKD^^/V)7^7V]-l, 4-v ? T-£V-^-l--f 
-1,2- SteKnlfJJ v>y- 3 - MJyV 
%MM 124(1 24b) "CSS 3gLfc2 - [4 -(1 , 4 - v^Tif 1 - y(jV)7^M^ 

?;-/v*m^x, HM121 (121c) tcte*§nfc*&f;:ti§oTSJSS:tT*v\ £g 

Mp 180-185 TC; 
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IR (KBr) v 2939, 2206, 1625, 1517, 1354, 1250, 1042, 928, 805 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.88-1.97 (2H, m), 2.57 (2H, t, J = 7.4 Hz), 

6 

3.44-3.55 (4H, m), 3.66-3.74 (4H, m), 3.90-3.97 (2H, m), 4.53 (1H, brs), 6.41 (1H, 
d, J = 7.4 Hz), 6.67 (2H, d, J = 8.6 Hz), 6.98 (2H, d, J = 8.6 Hz), 7.34 (1H, d, J = 
7.4 Hz), 12.50 (1H, brs); 

MS (FAB) m/z: 355 [M+Hl, 273, 257, 242, 176, 165, 120, 63; 

Anal. Calcd for C H N OS-0.25H O: C, 63.57; H, 6.32; N, 15.61. Found: C, 

19 22 4 2 

63.36; H, 6.00; N, 15.61. 

(124d) 3-T$y-4-{4-[4-(2-tKn^>^/V)^^]-l, 4-> ? 7i£^ 
^-l-WVH^Vfe, 3-b]t°yvV-2-#^^f-5K 

%mm 1 24 ( 1 24c) -0$gj£Ufc4 - {4 - [4 - (2 - 1 Kn* i^xf/V)7i=;V] -1,4 
- - 1 - <<M - 2 - f-^y - 1 , 2 - Kn fc°U ^ - 3 - r- y 

Mp 257-262 "€; 

IR (KBr) v 3445, 3324, 3151, 2939, 1655, 1576, 1516, 1370, 1232, 1045, 938, 

max 

807 cm" 1 ; 

'H NMR(DMSO-d , 500 MHz) 5 2.07-2.16 (2H, m), 2.59 (2H, t, J = 7.4 Hz), 

6 

3.13-3.23 (2H, m), 3.24-3.30 (2H, m), 3.47-3.56 (4H, m), 3.67-3.77 (2H, m), 4.54 
(1H, t, J = 5.1 Hz), 6.67 (2H, d, J = 8.6 Hz), 6.95 (2H, brs), 6.99 (2H, d, J = 8.6 
Hz), 7.05 (1H, d, J = 5.5 Hz), 7.07 (2H, brs), 8.37 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 412 [M+Hl, 242, 165, 120, 63; 

Anal. Calcd for C H NO S-0.30H O: C, 60.50; H, 6.19; N, 16.80. Found: C, 

21 25 5 2 2 

60.43; H, 6.08; N, 16.79. 
[0295] (Hi60!ll25) 3-T5:y-4-{4-[4-(2-yh^y^/V)y^n^]-l, 4-v*T 
if/N°y-l-^}^y[2, 3-b]t°y^>--2-i7yix#^5K(fi|^^W^-3 
-876) 
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(125a) l-^n^e-4-(2-^h^3i^;V)^<^V 

A-y'n^y^.^;VT;V^—;V{2. Olg, 10. Ommol)©N, N-v^fvV/JvW* 
T^K (20mL)^»0 < CfcML, *|flfc^B£.M55%?ftt£, 436mg, 10. Om 
moD^P^, O^lQ'MmWUc* BLltU^m^it^^iO. 75mL, 12. 0 
mmoD^nx., £k{^M-C3W»Lfc 0 ^M^*(50mL)^n^L, fflflkt 
^/V (50mL) -C3|H]ttmLfc 0 W^fcft, * (50mL) & iU^fU^ifcfc (5 
OmL)Ti$fc#U «^hU^^T«m, «S:M/±TW*U fiflB@l»-£tK2 
. 15g, l&^100%) £#fc 0 

IR (film) v 2925, 1489, 1382, 1191, 1117, 1011, 804 cm"'; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 2.83 (2H, t, J = 7.0 Hz), 3.34 (3H, s), 3.58 (2H, t, J = 
7.0 Hz), 7.10 (2H, d, J = 8.2 Hz), 7.41 (2H, d, J = 8.2 Hz); 
MS (EI) m/z: 214 [M*], 171, 169, 135, 104, 90, 45. 
(125b) -<^J;V 4-[4-(2-^h^>^/V)7^yV]-l, 

1 2 5 ( 1 2 5a) -eMiabfc 1 - :/n^e - 4 - (2 - th^^/V^y ifV^ffl 
V^T, »0iJ117(ll7a)^iS«$tLfc^(^V>, -<^v7V 

IR (film) v 2932, 1699, 1615, 1520, 1421, 1228, 928 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 8 1.88-2.05 (2H, m), 2.78 (2H, t, J = 7.0 Hz), 
3.25-3.41 (5H, m), 3.47-3.67 (8H, m), 5.08 (1H, s), 5.13 (1H, s), 6.59-6.67 (2H, 
m), 7.03-7.10 (2H, m), 7.27-7.38 (5H, m); 

MS (EI) m/z: 368 [Ml, 324, 323, 277, 233, 216, 190, 178, 160, 146, 118, 107, 91, 
70, 44. 

(125c) l-[A-{2- ^Y^y^^)y^.=-JV]-\, 4-i/THs<y 
[0296] ^ifeWl25(l25b)T'M3tbfc-<^> ? /V 4-[4-(2-^^>3i^)7 3 i=/V]- 
1, 4-v ; Tif/^-l-^^>'7— H&JHlvt\ /W^Tvn^v 5 ^-^ 
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IR (film) v 3327, 2930, 1615, 1520, 1393, 1191, 1113, 807 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 8 1.83-1.92 (2H, m), 2.77 (2H, t, J = 7.0 Hz), 2.82 

3 

(2H, t, J = 5.9 Hz), 3.01 (2H, t, J = 5.9 Hz), 3.35 (3H, s), 3.49-3.57 (6H, m), 6.62 
(2H, d, J = 8.6 Hz), 7.04 (2H, d, J = 8.6 Hz); 

MS (FAB) m/z: 234 [M + ], 204, 189, 178, 164, 146, 132, 118, 105, 91, 70. 
(I25d) 4-{4-[4-(2-^h^>3i^V)^— M~l, 

- 2 - ^-is-^rV - 1 , 2 - v>t Kn t°y - 3 - %;V$^ hy /V 

MMm 1 25 ( 1 25c) -?W&Ut 1 - [4 - (2 -A-^y^>V)7^)V\ - 1 , 4 - v?T 

Mp 182-185 <C; 

IR (KBr) v 2930, 2204, 1625, 1518, 1353, 1241, 1109, 929, 805 cm"'; 

max 

l H NMR(DMSO-d , 500 MHz) 8 1.89-1.98 (2H, m), 2.65 (2H, t, J = 7.3 Hz), 3.22 

6 

(3H, s), 3.44 (2H, t, J = 7.3 Hz), 3.50 (2H, t, J = 5.9 Hz), 3.68-3.75 (4H, m), 
3.92-3.97 (2H, m), 6.42 (1H, d, J = 7.8 Hz), 6.70 (2H, d, J = 8.8 Hz), 7.01 (2H, d, 
J = 8.8 Hz), 7.36 (1H, d, J = 7.8 Hz), 12.50 (1H, brs); 
MS (FAB) m/z: 369 [M+Hl, 336, 323, 273, 246, 165; 

Anal. Calcd for C H N OS-0.25H O: C, 64.40; H, 6.62; N, 15.02. Found: C, 

20 24 4 2 

64.43; H, 6.52; N, 14.80. 

(125e) 3-T5:y-4-{4-[4-(2-^h^r^^/V)73i^/H-l, 4-i?T1*/0 
-l-^|7V}^y[2, 3-b]t°y^-2-#/V#^lKK 
Hi&fiJ 1 25 ( 1 25d) T^igLfc4 - {4 - [4 - (2 - tY^s^ }\<)y *-=->V\ -1,4 

- 'JtU'Vs - 1 - - 2 - f-ar^y -1,2- -^t Kn try - 3 - h y 

/&Uc 0 
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Mp 230-235 V; 

IR (KBr) v 3443, 3169, 2935, 1655, 1573, 1518, 1452, 1369, 1231, 1102, 938, 

max 

807 cm" 1 ; 

*H NMR(DMSO-d , 400 MHz) 8 2.09-2.17 (2H, m), 2.68 (2H, t, J = 7.3 Hz), 

6 

3.15-3.23 (2H, m), 3.24 (3H, s), 3.26-3.31 (2H, m), 3.46 (2H, t, J = 7.3 Hz), 3.52 
(2H, t, J = 5.9 Hz), 3.71-3.78 (2H, m), 6.69 (2H, d, J = 8.8 Hz), 6.98 (2H, brs), 

7.03 (2H, d, J = 8.8 Hz), 7.07 (1H, d, J = 5.4 Hz), 7.08 (2H, brs), 8.40 (1H, d, J = 

5.4 Hz); 

MS (FAB) m/z: 426 [M+H*], 409, 380, 273, 230; 

Anal. Calcd for C H NO S-0.25H O: C, 61.44; H, 6.45; N, 16.28. Found: C, 

22 27 5 2 2 

61.26; H, 6.40; N, 16.09. 
[0297] (Hife#!]126) 3-T5y-4-{4-[3-(2-tKn^>^/V)7 3 i^]-l ) 4-i? 

-1004) 

(126a) 1 - [2 - (^yiy/v^r^y)^/^] - 3 - -ftt^isMi/ 

^--fn^y^=f-;VT^—/V{2. 04g, 10. Ommol)©N, N - v^/V/ivKA 
T5K (20mL)?£»0T:fcMU 7k«^hy^(55%$H4, 436mg, 10. Om 
moO&jbP*:, 0 < CT?15#Wjfc#Ufc o vt\ KJtM^m^i^y^il. 40m 
L, 12. OmmoD^Hx., mSX21&fflffi£l,1to RJ^WlKM50idL)^MI^ gft£ 
^^K50mL)T*3[HlttttlUc o &mM&&t>&X,fr(5(hi&)&£Xfiffi!lM.4k1- 
M">A*M(50mL)T^L, M^Wi^iftM, mm%UJ±T&£:U # 
^fc^^!)^y/V^7^D^^7^-(^f-^/h/V^=3:l)^V^ 

xmmu mm n mt&m (2. eo g , 89%) vm-c a 

IR (film) v 2858, 1568, 1475, 1361, 1203, H03, 695 cm" 1 ; 

max 

! H NMR(CDC1 , 400 MHz) 5 2.88 (2H, t, J = 7.0 Hz), 3.66 (2H, t, J = 7.0 Hz), 

3 

4.50 (2H, s), 7.11-7.15 (2H, m), 7.23-7.38 (7H, m); 
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MS (EI) m/z: 292, 290 [M*], 262, 260, 184, 169, 91. 

(126b) 4-{Z-[2-(^l/i>;Vtt>y)^;V]7x.~M-l, 

1 26 ( 1 26a) XM^Vtc 1 - [2 - (-<y - 3 - y*tt-<> 

IR (film) v 2942, 1699, 1602, 1497, 1421, 1236, 1118, 928, 697 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.88-2.04 (2H, m), 2.81-2.91 (2H, m), 3.29 (1H, t, J 

3 

= 6.3 Hz), 3.37 (1H, t, J = 6.3 Hz), 3.48-3.72 (8H, m), 4.52 (2H, brs), 5.09 (1H, s), 
5.14 (1H, s), 6.50-6.59 (3H, m), 7.13 (1H, m), 7.22-7.40 (10H, m); 
MS (FAB) m/z: 444 [M + ], 386, 354, 266, 246, 165. 

(126c) 2-[3-(l,4-^T-ev-?^-l-^v)7^-;v]3i^y— )V 

MIMffl 126(1 26b) XM^L-tz-< VvVV 4 -{3 - [2 - H^v yl^f-i/)^ My 
^-/H-l, 4-^T-yV^^-l-^yV^^7-h(2. 30g, 5. 20mmol) (D^fl^ 
f-l/^(26mL)»^3^hy^/^7>'(4. 8mL, 33. 7mmol)^PXL x 

%M?tWiVk&t&m&bLtc 0 im^M^^y/1--fxi^j—^{A:\) (50mL) 

05g, 4X^92%) £#fc 0 

IR (film) v 3310, 2935, 1601, 1497, 1363, 1176, 1047, 771, 696 cm" 1 ; 

max 

l H NMR(CDC1 , 400 MHz) 5 1.84-1.94 (2H, m), 2.76-2.89 (4H, m), 3.03 (2H, t, J 

3 

=5.5 Hz), 3.51-3.60 (4H, m), 3.85 (2H, t, J =5.9 Hz), 6.50-6.61 (3H, m), 7.16 (1H, 
t, J =8.2 Hz); 

MS (EI) m/z: 220 [Ml, 190, 178, 164, 152, 150, 133, 118, 91, 77, 43. 

(126d) 4-{4-[3-(2-fcKn^v^f7V):7^/kl-l, 4-v ? Tif/^-l-^ 

M-2- J-ttV -1,2- v?fc Kp t°!) i?> - 3 - 
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Hli«»Jl26(l26c)-eSijgLfc2-[3- (1, 1-^)7 ^/V- - ] 

^?;-;v*m v , mmm 1 2 1 ( 1 2 1 c ) fa m^titz^m^oxE^n^ v ^ , 

Mp 147-155 *C; 

IR (KBr) v 2946, 2205, 1625, 1524, 1354, 1250, 1177, 1040, 774 cm"'; 

max 

'H NMR(DMSO-d , 500 MHz) 5 1.87-2.00 (2H, m), 2.64 (2H, t, J = 7.0 Hz), 

6 

3.48-3.61 (4H, m), 3.67-3.78 (4H, m), 3.91-4.00 (2H, m), 4.57 (1H, brs), 
6.40-6.51 (2H, m), 6.56-6.66 (2H, m), 7.05 (1H, t, J = 7.8 Hz), 7.37 (1H, d, J = 7.8 
Hz), 12.54 (1H, brs); 

MS (FAB) m/z: 355 [M+H*], 273, 242, 226, 180. 

(I26e) 3-T^-4-{4-[3-(2-fcKndr->^/V)7^-/V]-i, 4-^T"£/* 
>- 1 -y(;V}^A2, 3-b]t 0 y> ? ^-2-*/V^f-^K 
M1&M 126(1 26d) T*§mUt4 - {4 - [3 - (2 - tYxi^y^>V)7*.~/V\ -1,4 

- *?T-M'*y- 1 - AM - 2 - ^n&v -1,2- Kn try iuvi£~yy 

»&m^x, n^!j5(5c) ^tm^ntc^m^m^R^n^\ mtm&mz& 

Mp 120-123 *C; 

IR (KBr) v 3436, 3325, 3185, 2939, 1649, 1598, 1499, 1450, 1370, 1234, 1047, 

max 

941, 771 cm" 1 ; 

'H NMR(DMSO-d , 500 MHz) 5 2.10-2.18 (2H, m), 2.65 (2H, t, J = 7.3 Hz), 

6 

3.16-3.24 (2H, m), 3.25-3.32 (2H, m), 3.50-3.61 (4H, m), 3.73-3.79 (2H, m), 4.57 
(1H, bit), 6.47 (1H, d, J = 7.3 Hz), 6.57-6.63 (2H, m), 6.98 (2H, brs), 7.03-7.12 
(4H, m), 8.40 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 412 [M+Hl, 395, 353, 273, 242, 165; 

Anal. Calcd for C H NO S-0.67H O: C, 59.55; H, 6.27; N, 16.54. Found: C, 

21 25 5 2 2 

59.42; H, 6.21; N, 16.66. 
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[0298] (MMW127) 3-T^/-4-{4-[4-(3-tKcidr>'7 c ntVV)7^/V]-l, 4- 
v>Ti? rty - 1 -W?^; [2 , 3 - b] K°V Vy - 2 - #>M?*iKK (#l^l^« 
-^-3-1005) 

(127a) 3- (4-7"n^^/V)7°D/^-l-^-—yV 

^H#ISMT> 3-(4-^n^ 3 i^)7 0 D/^y^(5. 02g, 21. 9mmol),£.tFh 
y^/VT^(3. 4mL, 24. lmmol)(7)7 1 b7tKn77^(80mL)»{-0 < C^T^ 
OD»f/Kl. 9mL, 24. lmmol)«TL, £ffi-Cll#ffljt#L;fc, £j£M<£ 

v^mmzm^xm^u mm^mikfrtmi-w^d. 24 g> 32. 9mmoD 

©7KM(40mL)^nx., ^MT*2lt^^L/c 0 SJ£»g^^M200mL) 

mmzn&T^u mm^m^m(4. 36 g , W93%)£#fc„ 

IR (film)v 3353, 2942, 1711, 1489, 1072, 1012, 833, 796 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.83-1.90 (2H, m), 2.67 (2H, t, J = 7.8 Hz), 3.66 

3 

(2H, t, J = 6.3 Hz), 7.06 (2H, d, J = 8.2 Hz), 7.39 (2H, d, J = 8.2 Hz); 
MS (EI) m/z: 214 [M*], 196, 169, 117, 104, 91, 90, 77, 51, 50, 39. 
(127b) 1 -[3- (s<y*J;Vtty) 7°nt 0 /i^]-4-^n^^ifV 

iltffl^T, H«J 127(1 27a) T'M3tLfc3- (4-^n^7x=;V)/n/^ 
-1-*— M4. 22g, 19. 6mmol)CQN, N-^^/l^vKAT5K(20mL)^(£ 
0°CfcX7kmik-fbVVM55%mVk, 1. 03g, 23. 5mmol)&&D*., 10'MMWL 
± 0 SJSfc^fc^VvvVte. 3mL, 23. 5mmol) ^Px., m.UX3^mMWVtc 0 
Rft^O°C^&U 7K(10mL),S.^— r/K50mL)^DXL^IgLfc o ^fflM 
*7k(5OmL){cr20^L, «@my->AT«m, M^ffiT@5feLfe 0 # 
^fca@t)^>y^^>^7^n^h^^-(^f-V/^^/v=5:l)^ 
JflWCifcStL, SIE@««(4. 78g, Jfc^80%)£#fco 

IR (film) v 2941, 2858, 2384, 1488, 1455, 1364, 1102, 1073, 1012, 736, 698 cm" 1 ; 

max 
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: H NMR(CDC1 , 400 MHz) 5 1.87-1.94 (2H, m), 2.67 (2H, t, J = 7.8 Hz), 3.47 

3 

(2H, t, J = 6.3 Hz), 4.50 (2H, s), 7.04 (2H, d, J = 8.6 Hz), 7.29-7.39 (7H, m); 

MS (El) m/z: 304 [Ml, 225, 213, 183, 169, 117, 104, 91, 65. 

(127c) ^y } y/V 4-{4-[3-(^v ? ^dr^)7 0 ntVV]7;c-/H-l ) A-VT 

MMffl 1 27 ( 1 27b) "ZWkLfZ 1 - [3 - (<<>i?/l'tti>) 7°n t°/V] - 4 - y*u*fr< 

y^y^m^x, 'MMffli 17(1 i7a) \z.fsm^it^m^\ ^ov/v 

IR (film) v 2940, 1700, 1616, 1519, 1422, 1228, 1118, 928, 737, 698 cm" 1 ; 

max 

! H NMR(CDC1 , 400 MHz) 5 1.85-2.02 (4H, m), 2.60 (2H, t, J = 7.8 Hz), 3.30 

3 

(1H, t, J = 5.9 Hz), 3.37 (1H, t, J = 6.3 Hz), 3.48 (2H, t, J = 6.6 Hz), 3.50.3.57 
(4H, m), 3.61-3.66 (2H, m), 4.49 (2H, s), 5.07 (1H, s), 5.12 (1H, s), 6.60 (2H, d, J 
= 8.6 Hz), 7.01 (2H, d, J = 8.6 Hz), 7.25-7.33 (5H, m); 
MS (FAB) m/z: 459 [M+H] + , 458, 368, 351, 260, 242, 219, 65. 

(I27d) i-{4-lz-^y-y^vtti/)-7v\?;v\yx.=.;v)-i, 4-i?T&<y 

«#J127 (127c) ^$8&Vtt-<yi?A' 4-{4-[3- (^yi^/V^y) y°nt°;V] 
y^M-l, A--yT^i^y -l-7J/V^i/y— h(3. 62g, 7. 9mmol) (D^/ 
-/V(70mL)^'^5%/^v : ^A-^*(3. 36g, 1. 6mmol)^nxi, Tk^iOT^ 

. 42g, «95%)£#/c 0 

IR (film) v 3335, 2936, 2855, 1616, 1519, 1364, 1189, 1102, 737, 698 cm" 1 ; 

max 

! H NMR(CDC1 , 400 MHz) 6 1.86-1.93 (4H, m), 2.61 (2H, t, J = 7.8 Hz), 2.83 

3 

(2H, t, J = 4.7 Hz), 3.03 (2H, t, J = 5.5 Hz), 3.48-3.57 (6H, m), 4.51 (2H, s), 6.63 
(2H, d, J = 8.2 Hz), 7.03 (2H ,d, J = 8.2 Hz), 7.29-7.36 (5H, m); 
MS (EI) m/z: 324 [M*], 282, 268, 254, 233, 204, 189, 176, 160, 146, 132, 118, 91, 
70, 65, 43, 42. 
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(127e) 3-[4-(l, A- t sT"£'^y-\-s{)l>)~7*.=-)V\-7xis^y-\-i>s-~;V 
S*#ffl^T, ^Ml27(l27d)-eM3tLfcl-{4-[3- {■^y^/vHr^i^y'n 
\f;V]y^M-l, 4-i/THs<y(2. 16g, 6. 7mmol)(D^b^^W^(50mL)^ 
m^MkhV^^yyO. 8mL, 26. 6mmol)^P^, 10#ra«Uc o JBS 
ISf-TkdOOmD^P^, ^ffc^l^(lOOmL) l£-C2|H]2kJg£gfc#HUCo *jiiC4 
M^^-hy^*^(50mL)^Px., ^b^l/>/-ryyc2/V-/V(4:l) (10 
0mL)KlT3[ItffBtijUe: o mMZU&TWlsU 

musm^ma. 32 g) «73%)£#/c 0 

IR (film) v 3310, 2934, 1616, 1519, 1365, 1189, 1058, 800 cm -1 ; 

max 

'H NMR(CDC1 , 500 MHz) 6 1.83-1.90 (4H, m), 2.59 (2H, t, J = 7.8 Hz), 2.82 

3 

(2H, t, J = 5.9 Hz), 3.02 (2H, t, J = 5.5 Hz), 3.50-3.56 (4H, m), 3.67 (2H, t, J = 6.7 
Hz), 6.62 (2H, d, J = 8.6 Hz), 7.03 (2H, d, J = 8.6 Hz); 

MS (EI) m/z: 234 [M*], 204, 192, 178, 160, 146, 130, 118, 117, 91, 90, 77, 43, 42. 
(127f) 4-{4-[4-(3-kKn^^7°ntVV)73i— A-VT^i/^-l- 
- =f~**V- 1 , 2 -i/tKn - 
HJfefll 1 27 ( 1 27e) T*$mUZ3 - [4 - ( 1 , 4 - VTH'O - 1 -JlV) ^^MV 

Mp 184-186 "C; 

IR (KBr) v 2935, 2206, 1626, 1518, 1252, 1039, 930 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 1.64 (2H, quint, J = 7.8 Hz), 1.91-1.96 (2H, m), 

6 

2.45 (2H, t, J = 7.8 Hz), 3.36-3.40 (2H, m), 3.50 (2H, t, J = 5.9 Hz), 3.69-3.73 
(4H, m), 3.94-3.96 (2H, m), 4.39 (1H, t, J = 4.9 Hz), 6.44 (1H, d, J = 7.8 Hz), 6.69 
(2H, d, J = 8.8 Hz), 6.93 (2H, d, J = 8.8 Hz), 7.36 (1H, d, J = 7.8 Hz), 12.53 (1H, b 
rs); 

MS (FAB) m/z: 369 [M+H] + , 273, 257, 246, 176, 63. 
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(127g) 3-T5:y-4-{4-[4-(3-tKDdr^ntVv)7^yV]-l, 4-^T 
H/O- 1— f/Hf-3i/[2, 3-b]f y^-2-*yVJj?^5K 

1 27 ( 1 27f ) T*Mitbfc4 - {4 - [4 - (3 - 1 Kndf-vc/n tW) 7x^;V] - 1 
, 4-'J7^y<^-l-^M-2-^^-y-l, 2-v ? fcKct 0 ^v ? ^-3-^/V^h 

Mp 237-241 t; 

IR (KBr) v 3439, 3325, 3174, 2935, 1645, 1577, 1518, 1370, 1057, 938, 900, 

max 

826, 805, 479 cm"'; 

'H NMR(DMSO-d , 500 MHz) 5 1.66 (2H, quint, J = 7.3 Hz), 2.11-2.15 (2H, m), 

6 

2.47-2.50 (2H, m), 3.21 (2H, brs), 3.29 (2H, brs), 3.41 (2H, q, J = 6.8 Hz), 3.52 
(2H, t, J = 5.9 Hz), 3.74 (2H, t, J = 4.4 Hz), 4.40 (1H, t, J = 4.9 Hz), 6.70 (2H, d, J 
= 8.3 Hz), 6.97 (2H, brs), 7.00 (2H, d, J = 8.3 Hz), 7.08 (1H, d, J = 5.4 Hz), 7.09 
(2H, brs), 8.40 (1H, d, J = 5.4 Hz); 

HRMS m/z calcd for C H O N S 426.1964, found 426.1994; 

22 28 2 5 

MS (ESI) m/z: 426 [M+H] + , 360; 

Anal. Calcd for C H NO S-0.3H O: C, 61.32; H, 6.46; N, 16.25; S, 7.44. Found: 

22 27 5 2 2 

C, 61.07; H, 6.38; N, 16.49; S, 7.52. 
[0299] (Hiil28) 3-T?y-4-(4-{4-[(v ? ^/VT^y)^7/V^;V]7^;V}- 
1, 4-v J T-^V^-l-^)^y[2, 3-b]t°l)> J ^-2-^^dr-9-5:K(F!l^r: 
^##3-107) 

(128a) A-{_A-{\^)yjVirxiT^)V)y^jV\-\, 4— >J7M/*y 

^l/V/V l-fttt'^i^Jj/lstf^yy—hte, 2, 2, 4' -xr-^V^oTirh 
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IR (film) v 2959, 1697, 1595, 1528, 1423, 1166 cm" 1 ; 

max 

'H NMR(CDC1 , 500 MHz) 5 1.93-2.06 (2H, m), 3.33-3.38 (1H, m), 3.40-3.46 (1H, 

3 

m), 3.60-3.74 (6H, m), 5.07 (1H, s), 5.13 (1H, s), 6.67-6.74 (2H, m), 7.25-7.37 
(5H, m), 7.91-7.98 (2H, m); 
MS (FAB) m/z: 407 [M+H]\ 406, 315, 289. 

(128b) 4- {4- [ {^^y;V-t^riy)^^=.;V] - 1, 4-v?Tif/^- 1 

128 (128a) -eMLfe^O-^/V 4- [4- (b])yMnT±^/V)y^/V 
]-l, A-^T^ly-l-^/V^^yy—Y (7. 18g, 17. 7mmol)£N, N-v^ 
7-;V*;VJ±TxY (35. 4mL) l^MU 8N7K^^^hy!> AtKM (4. 42mL, 3 
5. 3mmol)£j!j|l;L, 80X:X*mmMmW:WVtc o g«|L, 7k(70mL)-e# 
^Ltc(Dib. ^^/V(70mL)-ei$fe#Lfc o 7km%lNM.miZ.XMtiLtU S*H^ 
^vV-e(10mLX 3)ttt±iLfc^, W^jg^^filE^^^^A-e^M, ^ 
^£^J±@5feLfc 0 a^(-^-X^(50mL)^P^^ H 'fbUiE^, ^-TVl^iSfc^- 
m^MU 5. 82g(W69%)(DM@^b^^#fc 0 

Mp 135-137 <C; 

IR (KBr) v 3063, 2947, 2667, 2562, 1699, 1667, 1600, 1417 cm" 1 ; 

max 

] H NMR(CDC1 , 400 MHz) 5 1.92-2.07 (2H, m), 3.30-3.36 (1H, m), 3.41 (1H, t, J 

3 

= 5.9 Hz), 3.58-3.71 (6H, m), 5.08 (1H, s), 5.14 (1H, s), 6.63-6.72 (2H, m), 
7.24-7.38 (5H, m), 7.91-7.99 (2H, m); 
MS (EI) m/z: 354 M + ', 263, 202. 

(128c) 4-{4-\_{V^/VT^;)tuV'#=./V]7x.=.;V}-\, 4-i/T 

- jJfrTf^i/y—Y 

J. Org. Chem. , (1990), 55, 6252-6259£##Ul, ^T^&^J&Lfc 

o 

[0300] zk^T, »J128 (128b) t'SSLfc4- {4- [ (^vVV^i/) 

-1, 4-v ? Tif/-^V-l--f/V}^&^(7. 09g, 20mmo\)(Dy-YyWnyyy{S 
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OmD^^l, I' - fUVft—fl^M^/— M3. 89g, 24mmol) &Mx.30frW: 
Whtc 0 fcfcm%^M^X*m&Ui?^l'T^><D^hyKV*v7TsmWi(2. OM, 1 
5mL, 30mmol)^Dx.30^m#L/c o SJSIS(-^^^^7k^^-hy^7KM(l 
50mL)^Px., ^^^-;v(l00mLX3)-etttilLfc o WM^frMfP^Tk 

IR (film) v 3475, 2939, 1699, 1608, 1493, 1423, 1391 cm" 1 ; 

max 

] H NMR(CDC1 , 400 MHz) 5 1.90-2.06 (2H, m), 3.07 (6H, s), 3.26-3.33 (1H, m), 

3 

3.34-3.41 (1H, m), 3.52-3.70 (6H, m), 5.10 (1H, s), 5.14 (1H, s), 6.59-6.71 (2H, 

m), 7.22-7.42 (7H, m); 

MS (FAB) m/z: 382 {M+H}\ 337, 246. 

(I28d) 4-(l, 4-> ? Tif^^-l--l'/V)-N,N-v ; ^/V^^K 

HIS^J 1 28 ( 1 28c) -CMitUt^^vVV 4 - { 4 - [ ( *S^>VT^J ) jj;V$~/V'] 7 
x.=.;V}-l, 4--JT^f^>-^/^^yy— Ml. lOg, 2. 88mmol)(D^^/— )V 
(llml)Mt^ 10%^7^A-^(^k53wt%, 1. 10g)^Px., 7K*#H 

IR (film) v 3444, 3321, 2931, 1672, 1608, 1493, 1390 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.85-1.94 (2H, m), 2.79-2.85 (2H, m), 3.00-3.05 (2H, 

3 

m), 3.07 (6H, m), 3.54-3.64 (4H, m), 6.66 (2H, d, J = 8.6 Hz), 7.36 (2H, d, J = 8.6 
Hz); 

MS (EI) m/z: 247 M + ', 203, 191, 160. 

(I28e) 4-[4-(3-^7V-2-^j-3ry-l, 2-v?fcKnfc°!JvV-4--'|Vl') - 
1,4- >>7if - 1 - AM — N,N — S^^/WOiFSK 
MMM 1 28 (1 28d) -Cfiii-Lfc4 -(1,4- VT&^s- \-^)V) — N,N — 
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yw^ifsK&JB^-c M^mi2i (i2ic) \zm^ntz^mm^xm^n^^ 

Mp 239-241 *C; 

IR (KBr) v 3180, 3147, 3045, 2960, 2918, 2208, 1605, 1525, cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 1.92-2.00 (2H, m), 2.94 (6H, s), 3.54-3.61 (2H, 

6 

m), 3.71-3.81 (4H, m), 3.95-4.01 (2H, m), 6.44 (1H, d, J = 7.8 Hz), 6.79 (2H, d, J 
= 8.8 Hz), 7.26 (2H, d, J = 8.8 Hz), 7.36 (2H, d, J = 7.8 Hz), 12.50 (1H, br.s); 
MS (FAB) m/z: 382 [M+H]\ 337, 273; 

Anal. Calcd for C H N OS-0.6H O: C, 61.23; H, 6.22; N, 17.85; S, 8.17. Found: 

20 23 5 2 

C, 61.32; H, 6.18; N, 17.95; S, 8.12. 

( 1 28f) 3 - - 4 - (4 - {4 - [ (SW/VTS/) ^/VjK^W] 7*.~;V) -1,4- 
VT-V'^s- 1 — fyv) 5^/[2, 3-b] 2 -tf/V^i^K 

1 28 ( 1 28e) -C545gbfc4 - [4 - (3 - v'T/ - 2 - ^2h¥ V - 1 , 2 - S?fc K 
nt°y> ? y-4-^/V)-l, 4-v ? T^^-l-^]-N,N— ^^WOif^KSr 

tc 0 «83% 0 

Mp 159-161 

IR (KBr) v 3437, 3327, 3187, 2930, 2847, 1606, 1497, 1387 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.11-2.20 (2H, m), 2.97 (6H, s), 3.16-3.34 (2H, 

6 

m), 3.58 (2H, t, J = 6.3 Hz), 3.78-3.84 (2H, m), 6.76 (2H, d, J = 9.0 Hz), 6.97 (2H, 
br.s), 7.04-7.12 (3H, m), 7.28 (2H, d, J = 9.0 Hz), 8.38 (1H, d, J = 5.1 Hz); 
MS (FAB) m/z: 439 [M+H] + , 394, 273; 

Anal. Calcd for C H NO S-1.2H O: C, 57.42; H, 6.22; N, 18.26; S, 6.97. Found: 

22 26 6 2 2 

C, 57.17; H, 6.03; N, 18.45; S, 6.83. 
[0301] (Hi&Fi|129) 3-7^-4 - {4 - [4- (7f f - 1 - ^M'^) 7xx 
AO-l, 4-^71?/-^- 1— T>}^/ [2, 3-b]t°yvV-2-#yV#dr^K( 
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#y^-^#-5§-3-940) 

(129a) s<W;V 4-[4-(TW> ? ^-l-^^fc/V)7^;V]-l ) 4- 

*?T*i'*s- 1 -jJ^Tf^yy— h 

HJfefll 128(1 28b) -ejKjiU5:4 - {4 - [ K^/PahfrS') -1,4- 
^T^V^-l— f;V}^S#^Tif^-^^fflV^T, HJfe^J 128 (128c) fciBifc 

IR (film) v 3459, 2952, 2886, 1698, 1605, 1428, 1234, 1175 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.90-2.06 (2H, m), 2.32 (2H, quint, J = 7.8 Hz), 3.31 

3 

(2H, t, J = 6.3 Hz), 3.35-3.41 (2H, m), 3.52-3.69 (6H, m), 4.13-4.42 (4H, m), 5.08 
(1H, s), 5.13 (1H, s), 6.60-6.69 (2H, m), 7.24-7.38 (5H, m), 7.52-7.62 (2H, m); 
MS (FAB) m/z: 394 [M+H]\ 337, 258, 246. 

(129b) l-[4-(T^^-l--T/^/V^/V)7^;v]-l, 4-i?7l£/< 
1/ 

%WB\ 1 29 ( 1 29a) X-mmhtc^isfr 4 - [4 - (70^ - 1 - <4/V$;V#~ 
>V)7*.=.;V\-\, A-i/T^s^-l-X^^y?— hSrfflV^T, HJfe^J128(12 

8d) KmM£fttcjjmzLtc^xRfozfttj:\\ wmc&to (W98%) zntc 0 

IR (film) v 3416, 3321, 2941, 1606, 1433, 1406, 1177 cm" 1 ; 

max 

'h NMR(CDC1 , 400 MHz) 5 1.89 (2H, quint, J = 5.9 Hz), 2.26-2.37 (2H, m), 

3 

2.78-2.86 (2H, m), 2.99-3.07 (2H, m), 3.53-3.66 (4H, m), 4.11-4.45 (4H, m), 6.65 
(2H, d, J = 9.0 Hz), 7.56 (2H, d, J = 9.0 Hz); 
MS (EI) m/z: 259 M + ', 217, 203, 189. 

(129c) 4-{4-[4-(TWv J ^-l-^^*'^V)7^/V}-l, 4-v*T 

- 1 -ivw - 2 - f-^y -1,2- v^tKo try i?y-3- ij/^=^h]} a- 
'MMffl 1 29 ( 1 29b) -eS3£Lfc l - [4 - {TWiyy - 1 - -instoMS—fV) 7*.— 

yv]-l, 4-^Ti?^£JBVvc\ ^Jfe^l21(121c){Ci5«$tl/^fetC^oTS 
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Mp 136-138 "C; 

IR (KBr) v 3441, 2950, 2882, 2204, 1605, 1522, 1432, 1402 cm" 1 ; 

max 

*H NMR(DMSO-d , 500 MHz) 5 1.90-1.99 (2H, m), 2.23 (2H, quint, J = 7.8 Hz), 

6 

3.59 (2H, t, J = 5.9 Hz), 3.72-3.83 (4H, m), 3.88-4.41 (6H, m), 6.44 (1H, d, J = 7.8 
Hz), 6.79 (2H, d, J = 8.8 Hz), 7.36 (1H, d, J = 7.8 Hz), 7.48 (2H, d, J = 8.8 Hz), 
12.53 (1H, br.s); 

MS (FAB) m/z: 394 [M+H] + , 378, 337, 273; 

Anal. Calcd for C H N OS-0.84H O: C, 61.72; H, 6.09; N, 17.14; S, 7.85. Found: 

21 23 5 2 

C, 61.88; H, 5.82; N, 17.10; S, 7.74. 

( 1 2 9d) 3-7?;-4-{4-[4-(7ff^-l- <i?\>1l)V& ~;V) - 
1, 4-v ? Tif^^-l-^v}^y[2, 3-b]lfys*>-2-;M'xfr¥lKK 

HJ60O129 (129c) -?W£Ut4- {4- [4- (7ff-^- 1 -4)VlijV'&~)V)7 
a^W]-l, 4-i/Tif^>--l-^]-2-^dry-l, 2-v ? tKnt 0 Uv ; V-3 

Mp 141-143 "C; 

IR (KBr) v 3438, 3325, 3189, 2952, 2882, 1648, 1604, 1432, 1399, cm -1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.10-2.30 (4H, m), 3.14-3.25 (2H, m), 3.26-3.38 

6 

(2H, m), 3.55-3.65 (2H, m), 3.79-3.88 (2H, m), 3.92-4.42 (4H, m), 6.79 (2H, d, J = 
8.6 Hz), 6.98 (2H, br.s), 7.08 (1H, d, J = 5.5 Hz), 7.11 (2H, br.s), 7.50 (2H, d, J = 
8.6 Hz), 8.40 (1H, d, J = 5.5 Hz); 

MS (FAB) m/z: 451 [M+H]\ 434, 394, 273; 

Anal. Calcd for C H NO S-1.2H O: C, 58.81; H, 6.06; N, 17.80; S, 6.79. Found: 

23 26 6 2 2 

C, 58.61; H, 6.00; N, 17.50; S, 6.64. 
[0302] (HJfefl|130) 3-T57-4-{4-[4-(^/V^yy-4--f/^/V#=/V)7^ 
/kl-l, 4-^T1?^-l-^7W^i/[2, 3-b]t 0 yv J y-2-^7/V^^K( 
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0>J^b^##3-97O) 

(130a) s<l/i>/V 4-l4-(^r/^V>-4-4^/^=-^)y^^1-l, 4- 

rnmrn 1 28 ( 1 28b) -c$a jtufc4 - { 4 - [ H^va-* -1,4- 

^T-ifV^-l-^H^S^^^y^fflV^, Hjffi^ 128 (128c) KHES&S 
IR (film) v 3485, 2957, 2928, 2857, 1698, 1607, 1424 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.91-2.06 (2H, m), 3.31 (1H, t, J = 6.3 Hz), 3.38 

3 

(1H, t, J = 6.3 Hz), 3.54-3.74 (14H, m), 5.09 (1H, s), 5.13 (1H, s), 6.63-6.71 (2H, 

m), 7.28-7.39 (7H, m); 

MS (FAB) m/z: 424 [M+H] + , 337, 273. 

(130b) l-[4-(^/V*y^-4--r/^/V^/V)7^/H-l, 4-*JT-M/*ls 
WfoM 130(1 30a) ^S^Ut^vVV 4- [4- frA*Wy-4-'(A'1];V#— 
>V)y^)V\-\, 4-i/TH;<>-l-%/i'y$*i/y— HSrffli^C, HJ&#Jl28(12 

IR (film) v 3417, 3314, 2929, 2855, 1607, 1524, 1457, 1431 cm" 1 ; 

max 

] H NMR(CDC1 , 400 MHz) 8 1.89 (2H, q, J = 5.9 Hz), 2.78-2.86 (2H, m), 

3 

2.99-3.07 (2H, m), 3.53-3.77 (12H, m), 6.66 (2H, d, J = 9.0 Hz), 7.34 (2H, d, J = 
9.0 Hz); 

MS (EI) m/z: 289 M + ", 247, 233, 203. 

(130c) 4-{4-l4-{^J)/7kTs-4-'l/Vjj;\>->$.~;V)7x.=./V'}-\, 4-i/T^ 
siy- 1 -2-tt*y- 1, 2- v^Knfc'y v^-3-#^^JM- 

MMM 1 30 ( 1 30b) -eJKigLfci - [4 - (^/v*y ^ - 4 Ovf>)\<T$.~>V) 

7V]-1, 4— ^T-tf^&fflVvt, HJfe^l21(121c) (CfEfc^ft/c^&^oTS 
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IR (KBr) v 3434, 3198, 3132, 2958, 2922, 2854, 2204, 1606, 1520 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 2.07-2.16 (2H, m), 3.54-3.79 (12H, m), 3.82-3.89 

3 

(2H, m), 4.11-4.18 (2H, m), 6.20 (1H, d, J = 7.4 Hz), 6.70 (2H, d, J = 8.6 Hz), 7.23 
(1H, d, J = 7.4 Hz), 7.36 (2H, d, J = 8.6 Hz), 11.57 (1H, br.s); 
MS (FAB) m/z: 424 [M+Kf , 337, 273. 

(I30d) 3-T5/-4-{4-[4- (^-/l/*y^4-^/V*/WJj?=/V)73i=/V]-l, 
4- *jT*i./*y - 1 — fVW ^/ [2, 3 -b] - 2 - jfr/l^iKK 

130(1 30c) -CSi5tLfc4 - { 4 - [4 - {^;vm y4 - JsVjj/V^/V) 7*. 
~/l/J-l, 4— ^T-^/^-l-^W -2-^^-1, 2-v ? tKnfc°yv ? ^-3- 

tt&m&k&uto nx^43% 0 

Mp 274-275 

IR (KBr) v 3437, 3323, 3189, 2957, 2921, 2852, 1606, 1367 cm"'; 

max 

'H NMR(DMSO-d , 500 MHz) § 2.12-2.20 (2H, m), 3.18-3.25 (2H, m), 3.27-3.35 

6 

(2H, m), 3.48-3.55 (4H, m), 3.57-3.64 (6H, m), 3.80-3.86 (2H, m), 6.80 (2H, d, J = 
8.8 Hz), 6.96 (2H, br.s), 7.06-7.13 (3H, s), 7.29 (2H, d, J = 8.8 Hz), 8.41 (1H, d, J 
= 5.4 Hz); 

MS (FAB) m/z: 481 [M+H]\ 273, 258, 242; 

Anal. Calcd for C H N O S: C, 59.98; H, 5.87; N, 17.49; S, 6.67. Found: C, 

24 28 6 3 

59.89; H, 5.89; N, 17.28; S, 6.70. 
[0303] (Hift#!ll31) 3-T5/-4-(4-{4-[2-(v ; ^7VT5:y)-2-^y^^] 
y^M-l, 4-v ? T^V-l-^V)^ai/[2, 3-b]fc°y>V-2-#^3r1>- 

mmt^^3 - 925) 
(131a) s<y*y;v 4-{4-[2-(v ? y^-/VT^y)-2-^y^^]73:-^}- 
1, 4-^71?^V- l-#/l^r>7— h 

VyjJjVfc^yy- V \ MMffl 1 1 7 ( 1 1 7a) fciEjK&ftfcfr l£t £ft o"C RfcZ 
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IR (film) v 3481, 2939, 1699, 1642, 1520, 1423 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 1.90-2.06 (2H, m), 2.95 (3H, s), 3.00 (3H, s), 
3.27-3.33 (1H, m), 3.34-3.40 (1H, m), 3.50-3.67 (8H, m), 5.08 (1H, s), 5.13 (1H, 
s), 6.60-6.68 (2H, m), 7.10 (2H, d, J = 8.2 Hz), 7.27-7.40 (5H, m); 
MS (FAB) m/z: 396 [M+H] + , 323, 260. 

(131b) 2-[4-(l, 4-i?Tl£s<>-l-4/]s)7^;]s]-N,N-i??<3-/VT±m 
K 

mmmi31(l31a)X-Mi&htc-<>^y;P 4- {4- [2- &*<J-;VT^S) -2-ir 

i28(i28d) ^mM£htcjjmzm^fo%ftto\ mmik&m%ntz 0 i&*94% 

o 

IR (film) v 3430, 2934, 1629, 1520, 1398 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 1.88 (2H, quint, J = 5.9 Hz), 2.79-2.84 (2H, m), 2.94 
(3H, s), 2.97-3.04 (5H, m), 3.47 (2H, s), 3.49-3.57 (4H, m), 6.62 (2H, d, J = 9.0 
Hz), 7.07 (2H, d, J = 9.0 Hz); 
MS (FAB) m/z: 262 [M+H] + , 261, 219, 189. 

(131c) 2-{4-[4-(3— >Ty-2-^^y-l, 2-v>fcKnt°y>^-4--f 

mmm 1 3 1 ( 1 31b) -ew£uz2 - [4 - ( 1 , 4 - vmso- 1 7^] 

-N,N-^^/VT1?^K£/i^T, HJfe0»J121 (121c) lZffi&£]nttmz.fcvX 

sissrff^v \ mmt&m ( W47%) ^m^t* 

IR (KBr) v 3124, 3034, 2938, 2203, 1616, 1519 cm" 1 ; 

max 

] H NMR(CDC1 3 , 400 MHz) 8 2.04-2.16 (2H, m), 2.96 (3H, s), 3.02 (3H, s), 
3.52-3.63 (4H, m), 3.69-3.82 (4H, m), 4.08-4.16 (2H, m), 6.19 (1H, d, J = 7.8 Hz), 
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6.66 (2H, d, J = 8.6 Hz), 7.12 (2H, d, J = 8.6 Hz), 7.22 (1H, d, J = 7.8 Hz), 11.94 
(1H, br.s); 

MS (FAB) m/z: 396 [M+H] + , 350, 323, 262. 

(131d) 3-7^7-4- (4- {4- [2- (^fvWTSyO -2-^y^/V]y^=. 

4-v ? Tif/NV-l-^)^oiy[2, 3-b]t°!Jv ? ^-2-^;V^f-?K 
HJfe^Jl31 (131c)-CS5tLfc2- {4- [4- (3-i/T7-2-^^y- 1, 2- 
^tKot p y^-4->r/W) - 1, 4- v^Tif^- 1 -N.N-^f" 

01X^56%) S^figLfco 
Mp 133-135 *C; 

IR (KBr) v 3435, 3326, 3189, 2935, 2839, 1634, 1579, 1519 cm"'; 

max 

*H NMR(DMSO-d , 500 MHz) 5 2.10-2.18 (2H, m), 2.82 (3H, s), 2.98 (3H, s), 

6 

3.15-3.23 (2H, m), 3.25-3.33 (2H, m), 3.49-3.56 (4H, m), 3.72-3.78 (2H, m), 6.71 
(2H, d, J = 8.8 Hz), 7.00 (2H, br.s), 7.03 (2H, d, J = 8.8 Hz), 7.07 (1H, d, J = 5.4 
Hz), 7.09 (2H, br.s), 8.39 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 453 [M+H] + , 452, 436, 380; 

Anal. Calcd for C H NO S-1.16H O: C, 58.35; H, 6.45; N, 17.75. Found: C, 

23 28 6 2 2 

58.10; H, 6.19; N, 18.03. 
[0304] (HIS#iJ132) 3-T^7-4-(4-{4-[3-(v ; ^/VT5:/)-3-^y^ntVV 
]7x^H-l, 4-v ? 7if^V-l--l7V')5W[2, 3-b]t 0 y^-2-#7l^r 
IKK M&4k&to&%3 - 927) 

(132a) 3-(4-^n^7^/V)-N, N-S^VK/n^TSK 

MMW 128(1 28c) \z.tm&titcjjmzm\ 3- {4-y°u^y^;v)-7n\i°jr^ 

IR (neat) v 1648, 1488, 1400, 1012, 816 cm" 1 ; 

max 

*H NMR (CDC1 , 400MHz) 5 2.58 (2H, I, J - 7.8 Hz), 2.92 (2H, t, J = 7.8 Hz), 
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2.93 (6H, s), 7.08 (2H, d, J = 8.5 Hz), 7.38 (2H, d, J = 8.5); 
MS (EI) m/z: 255 [M*], 169; 

Anal. Calcd for C H^NOBr'0.1 H O: C, 51.22; H, 5.55; N, 5.43; Br, 30.98. 
Found: C, 51.03; H, 5.67; N, 5.48; Br, 31.18. 

(132b) 4-{4-[3-(v ? ^^T5y)-3-^yyntVv]7^/V} 
-1, A-VT-H^V-l-lJ/V^i/y— h 

WM 132 (132a) -T*Wk\JZ3- (4-^P*7i=/V) -N, N-it^/Vfus* 

1 - V \ HJfefll 1 1 7 ( 1 1 7a) 

^mmnttmz^xRfozft^ \ nm s mY&m 01x^77%) &mtc 0 

IR (film) v 3550, 3488, 2939, 1699, 1645, 1519 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.90-2.04 (2H, m), 2.52-2.59 (2H, m), 2.81-2.88 
(2H, m), 2.92 (3H, s), 2.93 (3H, s), 3.30 (1H, t, J = 6.3 Hz), 3.34-3.39 (1H, m), 
3.49-3.59 (4H, m), 3.60-3.67 (2H, m), 5.07 (1H, s), 5.12 (1H, s), 6.58-6.64 (2H, 
m), 7.05 (2H, d, J = 8.2 Hz), 7.25-7.35 (5H, m); 
MS (FAB) m/z: 410 [M+H] + , 409, 323, 274. 

(132c) 3-[4-(l, 4-^Tif/^-l— T/V)7zcn/V]-N, N-^f/^P 

mmm 1 32 ( 1 32b) xm^Ltc^^u 4 - {4 - [3 - (sw^t^/) -3-* 
mi28 d28d) \z&mzMt%mfc%vxB.j&&fti2?zk^ mmt&m (femm 

IR (film) v 3445, 3319, 2931, 1635, 1520 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.88 (2H, quint, J = 5.9 Hz), 2.53-2.60 (2H, m), 
2.78-2.88 (4H, m), 2.93 (3H, s), 2.94 (3H, s), 2.98-3.03 (2H, m), 3.49-3.57 (4H, 
m), 6.61 (2H, d, J = 8.6 Hz), 7.04 (2H, d, J = 8.6 Hz); 
MS (EI) m/z: 275 M + ', 233, 219. 
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(132d) 3-{4-[4-(3-v-Ty-2-^^y-l, 2-v ? tKnk°y>?^-4— i 

H3fe^Jl32(l32c)"CiSt3tb^3-[4- (1, 4-v?Tif/^-l— |VV) y^/V] 
-N, N-^fvl^n/^K&Jfll^ HJfe^J121(121c)fcE^tlfc*jSfe^ 

IR (KBr) v 3124, 2932, 2204, 1732, 1615, 1518 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.06-2.14 (2H, m), 2.53-2.60 (2H, m), 2.81-2.88 

6 

(2H, m), 2.94 (6H, s), 3.51-3.57 (2H, m), 3.70-3.80 (4H, m), 4.08-4.13 (2H, m), 
6.21 (1H, d, J = 7.8 Hz), 6.63 (2H, d, J = 8.6 Hz), 7.07 (2H, d, J = 8.6 Hz), 7.26 
(1H, d, J = 7.8 Hz), 12.27 (1H, br.s); 
MS (FAB) m/z: 410 [M+H]\ 219, 176. 

(132e) 3-T57-4- (4- {4- [3- {V^VTSJ) -Z-HfrVftt 

4-v ? Tif/-^-l-^f7V)^/[2, 3-b]t°l)v ? ^-2-^^f-^K 
WSM 1 32 (1 32d) T^3aLfc3 - {4 - [4 - (3 - *sT J - 2 - ^ttV -1,2- 
S?fcKnlfy^y-4->r/l')-l, 4-v ? Tif/NV-l-^/V]7^-/W-N, N-v^ 

Mp 241-243 <C; 

IR (KBr) v 3445, 3328, 3173, 2941, 2840, 1637, 1578, 1518, 1368 cm" 1 ; 

max 

! H NMR(DMSOd , 400 MHz) 5 2.06-2.16 (2H, m), 2.49-2.56 (2H, m), 2.63-2.70 

6 

(2H, m), 2.80 (3H, s), 2.93 (3H, s), 3.14-3.33 (4H, m), 3.48-3.54 (2H, m), 
3.70-3.77 (2H, m), 6.67 (2H, d, J = 8.6 Hz), 6.93 (2H, br.s), 7.02 (2H, d, J = 8.6 
Hz), 7.05 (1H, d, J = 5.5 Hz), 7.06 (2H, br.s), 8.37 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 467 [M+H] + , 466, 394, 380; 

Anal. Calcd for C H NO S-0.3H O: C, 61.07; H, 6.53; N, 17.80; S, 6.79. Found: 

24 30 6 2 2 ' 

C, 61.02; H, 6.42; N, 18.03; S, 6.74. 
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[0305] (mmmi33) 3-7^-A-{A-{A-[2-{x/^;VT^)^jV\y^;V}- 

(133a) N-{2-[4-(l, 4-v ? T^V-l-^)^-/V]^/v}- N> N- 

tK^T, *^by^^T^-^(576mg, 15. 2mmol)Oxh7tKn77^(5 
mh)(OmmW\^ ^ifef!H3l(l31b)T^itb/c2-[4-(l, A-^T^ls- 1 - 
^;l/)7x^] -N,N-^f ;k7t^$K(l. 32g, 5. OemmoDco^h^tKn^^^ 

^ZMxMmr&Bu i. i6g^E@^b^ti(j|3i^92%)^#fc 0 

IR (film) v 3315, 2938, 2858, 2818, 2778, 1616, 1520, 1461 cm" 1 ; 

max ' 

'H NMR(CDC1 3 , 400 MHz) 5 1.88 (2H, quint, J = 5.9 Hz), 2.28 (6H, s), 2.44-2.50 
(2H, m), 2.63-2.69 (2H, m), 2.79-2.84 (2H, m), 2.98-3.03 (2H, m), 3.48-3.57 (4H, 
m), 6.62 (2H, d, J = 8.6 Hz), 7.02 (2H, d, J = 8.6 Hz); 
MS (EI) m/z: 247 M + ', 202, 189. 

(133b) 3-T^/-4-(4-{4-[2-(^^T5/)^/V]7^yV}-l, 4- 
^7-^/^-1-^)^7 [2, 3-b]fc°y> ; >'-2-^V^i)-$K 

mmm 1 33 (1 33a) -emmuzN- { 2 - [4 - ( 1 , 4 - -jt^o- 1 7^ 

=/U]^/l^}-N, N-;WvW5>(l. 16g, 4. 68mmol)(DN, N-v^VV* 
/K6>TSK(9. 36mL)|g?fc (2Z)-2-S/T7-3-oih^>yx-2-^^ 
Org. Chem. , (1962), 27, 2433-2439) (797mg, 4. 68mmol)^P 

84 M L, 5. 15mmol)^P^lP#r B m#tfc(7)^, 80^T30^PM^Lfe o SiS 
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m*^U-£X*WC&\,tz<Dh, 2-?nnTi?^K(526mg, 5. 62mmol) £8N-7k^ 

it^V^J^immi. 75mL, 14. 0mmo\)^M^.2mmm^mW\,tz o 

*(9. 36mL)t^V-/K4. 68mL)£#D?L30#Jf #U #f tHL/c|£0 B H £», 5 

o%^?;~/vikm&x*m£'&mu 297mg^ta @ mY&m (jmi4%) 

Mp 200-203 t:; 

IR (KBr) v 3442, 3328, 3164, 2939, 2824, 1650, 1578, 1518 cm" 1 ; 

max 

! H NMR(DMSO-d , 400 MHz) 5 2.05-2.23 (2H, m), 2.17 (6H, s), 2.34-2.41 (2H, 

6 

m), 2.52-2.61 (2H, m), 3.13-3.35 (4H, m), 3.47-3.55 (2H, m), 3.70-3.77 (2H, m), 
6.69 (2H, d, J = 8.6 Hz), 6.98 (2H, br.s), 7.02 (2H, d, J = 8.6 Hz), 7.07 (1H, d, J = 
5.4 Hz), 7.09 (2H, br.s), 8.40 (2H, d, J = 5.4 Hz); 
MS (FAB) m/z: 439 [M+H]\ 273, 258, 242; 

Anal. Calcd for C H N OS: C, 62.99; H, 6.89; N, 19.16; S, 7.31. Found: C, 62.59; 

23 30 6 

H, 6.91; N, 19.04; S, 7.07. 
[0306] mM$n34) 4-[4-(5~T1?^vM: 0 y> ? y-2--|7V)-l, 4-v ? T^VnV-1 

— t;v\ - 3 - T5/ [2, 3 - b] t°y - 2 - #/v^ikk mmt^mm^- 

3-142) 

(134a) tert-y^ 4- {b-T^^)i/^-2-^(;V) -1, 4-v ; Tif^V 

5-T-fe^-2-:/P*fc 0 yvMChem. Ber. , (1992), 1169-1190) (1. 1 
2g, 5. 6mmol), l-^\i°^.y'y^;V^i/y— Ml. 23g, 6. 2 

^Ifc^HJlWO. 77g, 7. 3)On-7^y-/Kl8mL)^^»3lMT^l 

^^/KioomD^7k(50mL)-e^Lfc 0 ^M^^hy^A^ij&M^ ^ 

f;V=l:l)l«lU 1. 57g(^88%)O^|E^^$r#fc 0 
Mp 120-122 T); 
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IR (KBr) v 1677, 1666, 1603, 1167 cm" 1 ; 

max 

: H NMR (CDQ, 400MHz) 8 1.39 (4.5H, s), 1.43 (4.5H, s), 1.93-1.99 (2H, rn), 
2.49 (3H, s), 3.23-3.37 (2H, m), 3.55-3.59 (2H, m), 3.66-3.74 (2H, m), 3.82-3.87 
(2H, m), 6.51 (1H, d, J = 9.0 Hz), 8.00 (1H, dd, J = 2.4, 9.0 Hz), 8.73 (1H, d, J = 
2.4 Hz); 

MS (EI) m/z: 319 [Ml, 163, 57; 

Anal. Calcd for C H N O : C, 63.93; H, 7.89; N, 13.16. Found: C, 63.74; H, 7.91; 

17 25 3 3 

N, 13.08. 

(i34b) i-[6-(i, 4-v ; Tif/^>'-i-^)t <, y^v-3— o^^ry 

MMM 134(1 34a) -CM^L/ctert-^/V 4- (5-T±^-/V^Jy-2-4 
/V)-l, A-'JT^y-l-lJ/V^^yy—Vil. 55g, 4. 9)©1, 
(25mL)M^ 4nmm-l, 4-^^rf-^«(l0mL)^nx.M^-C3I^P^ 

^(20mL)^Dx., 7kS^^b^^^(2x50mL)-CttttlL/c o tttB^^S^h 
y^T'^M^, W^ffiT@*1-5^<t^J;«3l. 05g(99%)cDMctffcl^£# 

fee 

IR (neat) v 3324, 1663, 1597, 1285, 957, 813 cm" 1 ; 

max 

'H NMR (CDQ, 400MHz) 5 1.63 (1H, br), 1.87-1.93 (2H, m), 2.50 (3H, s), 
2.84-2.87 (2H, m), 3.03-3.06 (2H, m), 3.75-3.84 (4H, m), 6.52 (1H, d, J = 9.0 Hz), 
8.01 (1H, dd, J = 2.0, 9.0 Hz), 8.76 (1H, d, J = 2.0 Hz); 
MS (EI) m/z: 219 [Ml, 163, 149; 

Anal. Calcd for C H N O0.36 H O: C, 63.84; H, 7.91; N, 18.61. Found: C, 

12 17 3 2 

64.04; H, 7.93; N, 18.25. 

(134c) (2Z) -3-[4- (5-Ti?^Vt 0 yvV-2--l7V) -1, 
1 -s(?V\ - 2 - "yTJ-JZ - 2 - ai^ahTSK 

-ry7^T5^(^x.T^Wl34(l34b)T«Lfel-[6- (1, 
s<y- 1 - i» &)V>-Z-4;V\a#/'yZm\\ ^WJ5 (5a) (cEi^fc^ 
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Mp 184-187 *C (dec); 

IR (KBr) v 3298, 3178, 2180, 1661, 1655, 1597, 1273 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.89-1.95 (2H, m), 2.24 (3H, s), 2.45 (3H, s), 

6 

3.59-4.03 (8H, m), 6.83 (1H, d, J = 9.0 Hz), 7.97 (1H, dd, J = 2.0, 9.0 Hz), 8.41 
(1H, br), 8.73 (1H, d, J = 2.0 Hz), 9.06 (1H, br); 
MS (FAB) m/z: 344 [M + H] + ; 

Anal. Calcd for C H N SO-0.16 H O: C, 58.96; H, 6.20; N, 20.22; S, 9.26. Found: 

17 21 5 2 

C, 59.28; H, 6.29; N, 19.89; S, 8.94. 

(134d) 4-[4-(5-T'fef L /V'K , y^-2-^)-l, 4-v?Ti£^V-l-^ 
] - 2 - -1,2- *JK Kn try it-y- 3 -ji/l'&~h\)fi' 

mmm 134(1 34c) -emmjz (2z) - 3 - [4 - (5 - r-t^try v y- 2 - ^) 

-1, 4-^T-^V^-l-^/H-2-^T77'>-2-^^T$K(l. OOg, 3. 4 
mmol)£N, N-^f;l^;W^K v^/Wi?;?— /V(0. 49g, 0. 54mL, 4. 
lmmoDfcN, N— ^^V*/l'AT5K(10mL)lCj§#pU Sfitl^f B 11#Lfc„ 
£<b^, 100^T2R#F^J££^/c<7)^ IxJ«1^£^J±T2§3gLfc 0 

lN^dOmD^n^-C^FfPL, #S6^M3x50mL)-ettfiJLfc„ ttttiMS* 

wmLfc@^^©i^^/-/v^#i-5-^^fB^k^©a^*» (0. 23 

g)£#fc 0 

! H NMR (DMSO-d , 400MHz) 5 1.90-1.96 (2H, m), 2.44 (3H, s), 3.74-4.06 (8H, 

6 

m), 6.45 (1H, d, J = 7.4 Hz), 6.84 (1H, d, J = 9.4 Hz), 7.35-7.38 (1H, m), 7.95 (1H, 
brd, J = 9.4 Hz), 8.41 (1H, br), 8.71 (1H, brs), 12.59 (1H, br). 
(I34e) 4-[4-(5-TWyVt°y^-2-^yV)-l, iVV 

] -3-r^y^y [2, 3-b]t o yv ? y-2-^/v*^-y-5K 

'MMm 1 34 ( 1 34d) -?®tigLfc4 - [4 - (5 - T±^/^^y - 2-4/1') -1,4- 
i/Tif - 1 - - Y/V] - 2 - f-^y -1,2- v^Kn k°y - 3 - %;v#~ bV 
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mt^m^mz. 0 (2z)-3-[4- (5-7-^^^-2-^) -i, 4-^r 

Mp >250 °C; 

IR (KBr) v 3442, 3329, 3170, 1647, 1596, 1277 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 2.12-2.20 (2H, m), 2.46 (3H, s), 3.17-3.35 (4H, 

6 

m), 3.78-3.84 (2H, m), 4.04-4.13 (2H, m), 6.78 (1H, d, J = 9.0 Hz), 6.98 (2H, br), 
7.05 (1H, d, J = 5.5 Hz), 7.09 (2H, br), 7.97 (1H, dd, J = 2.4, 9.0 Hz), 8.37 (1H, d, 
J = 5.5 Hz), 8.72 (1H, d, J = 2.4 Hz); 
MS (FAB) m/z: 411 [M + H] + ; 

Anal. Calcd for C H N SO -0.16 H O: C, 58.96; H, 6.20; N, 20.22; S, 9.26. Found: 

17 21 5 2 

C, 59.28; H, 6.29; N, 19.89; S, 8.94. 

[0307] (mMMl35) 4 - [4 - (5-7t Wt7xy-2-^) - 1, 

1 - -C/U] - 3 - T^J ^/ [2, 3 -b] fc 0 y>V - 2 K (Mmk&%)& 
-51-3-1111) 

(135a) l-[5-(l, 4-v ; Tif^V-l-^/V)^7^-2--('/V]^y^ 

2-T-fef-/V-5-^nW^3;^(l. 03g, 5mmol) t/^f^vMl. 50g, 
l5mmol)$r7K(5mL) fcm&Ltc<DhMmW$iT lziommMWl>tc 0 Rl^M^W 
lNT^miti-bU i}J*7kMWi (lOmL) ZM*.. (2x30mL) -CttttlLfc 

^(30mL)^bS^ir H L, 0. 80g(71%)(7)^fB'fb^^#fc„ 
Mp 130-132 

IR (KBr) v 3322, 1599, 1497, 1328, 788 cm" 1 ; 

max 

] H NMR (CDQ, 400MHz) 8 1.77 (1H, br), 1.90-1.96 (2H, m), 2.40 (3H, s), 
2.87-2.90 (2H, m), 3.04-3.07 (2H, m), 3.53-3.62 (4H, m), 5.85 (1H, d, J = 4.3 Hz), 
7.44 (1H, d, J = 4.3 Hz); 
MS (EI) m/z: 224 [M*], 182, 168; 

Anal. Calcd for C H N SO -0.2 H O: C, 57.97; H, 7.25; N, 12.29; S, 14.07. Found: 

11 16 2 2 
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C, 58.09; H, 7.31; N, 12.31; S, 13.86. 

(135b) (2Z)-3-[4-(5-T-fe^/^^-7rc^-2-^)-l > 
- 1 --17V] - 2 - - 2 - 3i>^^-T5K 

-ryyf-/VT^(Cf^^T^Ml35(l35a)T^itbfcl-[5- (1, 4-v J T-t?^ 

Mp 183-185 T,; 

IR (KBr) v 3331, 3288, 3171, 2186, 1601, 1536, 1493, 1440, 1100 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.95-2.02 (2H, m), 2.26 (3H, s), 2.31 (3H, s), 

6 

3.55-3.79 (8H, m), 6.13 (1H, d, J = 4.0 Hz), 7.65 (1H, d, J = 4.0 Hz), 8.48 (1H, b 

r), 9.12 (1H, br); 

MS (FAB) m/z: 349 [M + Hf; 

Anal. Calcd for C H NSO-0.1HO: C, 54.86; H, 5.81; N, 15.99; S, 18.31. 

16 20 4 2 2 

Found: C, 54.75; H, 6.01; N, 15.76; S, 18.33. 

(135c) 4-[4- (5-T±^^y^>-2-^M -1, 4-^T^<^-l-^ 
/V] - 2 - - 1 , 2 - S?fc Kn t°y v 5 ^ - 3 - %/V?$=- h ]) ;V 

■Mmm 1 35 ( 135b) -efiigtfc (2Z) - 3 - [4 - (5 - Ti^/^^^ - 2 -J 
4-v ? Tif/^-l-^]-2-i/T7^-2-^^T5K(0. 65g, 
1. 9mmol)i:N, N-v^/VzJvKkT^K S^^vl'T-fe*— ;V(0. 24g, 0. 27mL 
, 2. lmmol)£N, N-^f ;V*;^7^K(6mL) l:g)|L, ^ST-lRtM^L 
fc 0 100 < C(C-C2^P B m)^^-1t/c©ib, OT^^l^M^ML/c 0 Rfo 

&i-%^tx*mzik&yo(Dn$ij$m (o. 1 i g ) zntc 0 

'H NMR (DMSO-d , 400MHz) 5 1.94-2.00 (2H, m), 2.28 (3H, s), 3.59-3.61 (2H, 

6 

m), 3.73-3.75 (2H, m), 3.81-3.83 (2H, m), 4.01-4.04 (2H, m), 6.11 (1H, d, J = 4.7 
Hz), 6.46 (1H, d, J = 7.4 Hz), 7.36-7.39 (1H, m), 7.59 (1H, d, J = 4.7 Hz). 
(135d) 4-[4-(5-7tf;Wiy-2-^)-l, 4-^Tif^V-l— f 
/V]-3-T5/^/[2, 3-b]t°yv/y-2-^^=arf-5K 
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1 35(1 35c)-e§!iiiL7c4- [4 - (5 - T±^-;V^y — 2— -fA-) — 1, 
4 - *?T'£'<> - 1 --iVV] - 2 - ^-shfry- 1,2- ^fcKnbTJJ 3 

Bik&m%mCo (2Z)-3-[4-(5-T^/V^7^-2--f/V)-l, 
Tif 1 - 2 - *sTS79 -2-xyf^K^f,©itl$10% o 

Mp 239-241 «£; 

IR (KBr) v 3439, 3326, 3188, 1646, 1580, 1486, 1448, 1093 cm" 1 ; 

max * 

'H NMR (DMSO-d 6> 400MHz) 5 2.17-2.23 (2H, m), 2.30 (3H, s), 3.18-3.24 (2H, 
m), 3.32-3.36 (2H, m), 3.56-3.60 (2H, m), 3.80-3.84 (2H, m), 6.07 (1H, d, J = 4.5 
Hz), 6.99 (2H, br), 7.06 (1H, d, J = 5.5 Hz), 7.10 (2H, br), 7.64 (1H, d, J = 4.5 
Hz), 8.40 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 416 [M + H] + ; 

Anal. Calcd for CHNSO -2.3 H O: C, 49.94; H, 5.65; N, 15.33; S, 14.03. 

1921522 2 

Found: C, 50.05; H, 5.40; N, 15.46; S, 13.83. 
[0308] (|U|#!|136) 3-T57-4-(4-{4-[(v ; ^/VT5y)^fc/H-i > 3-^ 
T-/-/V-2.-^;V}-l, 4-i?TH;<>-l-S/V)^/[2, 3-b]fc°y>V-2- 
tf/l^iK K mmk&QB&^3 - 1 1 1 6) 

(136a) tert-:/^ A-\_{^.yy^;V7^y)^;V^/^y(;V]- 1, 4- i?7-&s< 

tert-y^ 1, 4-v ? Tif^V-l-^^>7-h(l. 97mL, lOmmol)© 
^hy\i^uyyy(20mL)mm^^M^y^^T'r-b(l. 6mL, 12mmol) 

6g, W95%)ZWc 0 

««« 

IR (KBr) v 3244, 2974, 1693, 1526, 1416, 1246, 1166, 709 cm" 1 ; 

max ' 

'H NMR(CDC1 3 , 500 MHz) 5 1.48 (9H, s), 2.09-2.17 (2H, m), 3.48-3.63 (4H, m), 
3.79-3.88 (2H, m), 4.10-4.17 (2H, m), 7.49-7.51 (2H, m), 7.58-7.60 (1H, m), 7.84 
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(2H, d, J = 7.8 Hz), 8.26-8.29 (1H, m); 

HRMS m/z calcd for C H ON SNa 386.1514, found 386.1508; 

18 25 3 3 

MS (FAB) m/z: 364 [M+H] + , 348, 332, 308, 274, 264, 246, 230, 214, 187, 165, 
105, 93, 89, 77, 65, 57. 

(136b) tert-^/V 4- (T^^^/f-^r-(M - 1, 4~^T^O- 

MMM (136a) xmM,tctert--f^-;v 4 - [ {<oyj/i>T$; ) #/Hj?/^vf 

-1, 4-v 5 T-^VnV-1-^/K^>7— h(3. 46g, 9. 5mmol)<7Wy— /V(50 
mD^m^-i-h^^^-y— h(4. 9M^/— /H§M) (2. lmL,10. 5mmol)^n 

^7^-(^^/v)^V^MU ^feg#Mfc^(2. 52g, ifc£^93%)£- 
IR (KBr) v 3370, 3199, 2976, 1681, 1641, 1492, 1420, 1365, 1168 cm" 1 ; 

max 

'H NMR(CDC1 , 500 MHz) 5 1.47 (9H, s), 1.96-1.99 (2H, m), 3.38-3.44 (2H, m), 

3 

3.57-3.61 (6H, m), 5.71 (2H, brs); 

HRMS m/z calcd for C H O N SNa 282.1252, found 282.1228; 

il 21 2 3 

MS (ESI) m/z: 282 [M+Na]\ 260; 

Anal. Calcd for C H N O S: C, 50.94; H, 8.16; N, 16.20; S, 12.36. Found: C, 

11 21 3 2 

51.01; H, 8.18; N, 16.02, S, 12.21. 

(136c) tert-^VV- 4-[4- (^h^^/K^/V) - 1, 3-^^/— /V-2- 

-1,4- *?7-&/*y- 1 -%;vtf**s7*-Y 
HJfefll (136b) -Cl^Ucitert - 4 - (7?/#/V#V^M/V) -1,4-*? 
Ti?^V-l-#/1^^7— h(2. 04g, 7. 9mmol)(D^y— yV(20mL)^M(- 
YV^;VTVs{2. 2mL,15. 8mmol)S.0^n^tVHfV^^(2. OmL, 15 
. 8mmol)^Px.30^PBMLfc o K&iK£jft*gU ^hfltm^m^Wf ^ 

fc&M2. 80g, «99%)£#fc 0 
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1R (film) v 2978, 1695, 1550, 1416, 1368, 1212, 1168 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 8 1.36 (3H, t, J = 7.3 Hz), 1.43 (4.5H, s), 1.44 (4.5H, 

s), 2.01 (2H, quint, J = 5.9 Hz), 3.35 (1H, t, J = 5.9 Hz), 3.43 (1H, t, J = 4.4 Hz), 

3.61-3.77 (6H, m), 4.34 (2H, q, J = 7.3 Hz), 7.38 (1H, s); 

MS (FAB) m/z: 356 [M+H] + , 273, 242, 226, 165, 65. 

(I36d) tert-y'^U 4-{4-[{V^/VT*;)Jj/V~$=./V\-1, 

- 2 - offr] -1,4- i?T-&/<>- 1 - j)jVtf^sy—y 

V*3-JVT^ym$M.{l. 28g,15. 8mmol)©h;V^(16mL)»{e:^^#|g 
%.TW?JV7;\^~VM2. 9mL,15. 8mmol) &jftTU 2 

/V)-l, 3-f7/-/V-2-^]-l, 4-i?T1is<y-l-#;i>tf**S7*- K2. 
80g, 7. 9mmol)(Dh/V3i^(80mL)«{^±Ev 5 ^VT/V5-'>^T^K«^ 
MTU 50^Pfijf^L/c 0 RJ&mttikT>*-$J*7kt^(50ndJ)&Xfi&Wt 

2mmmu mm-hv^-cnmt, mm^m}±r^htc 0 nbtvttmm^>v 

EBW^fed. 69g, WG0%)*mtz. o 

IR (film) v 3492, 2932, 1693, 1626, 1546, 1414, 1169 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.44 (9H, s), 2.00 (2H, quint, J = 5.9 Hz), 3.06 (3H, 
brs), 3.24 (3H, brs), 3.33 (1H, t, J = 5.9 Hz), 3.42 (1H, t, J = 5.9 Hz), 3.57-3.68 
(6H, m), 7.02 (1H, s); 

MS (FAB) m/z: 355 [M+H]\ 255, 242, 210, 57. 

(136e) 2-(l, 4-i/TH/<>-l-4fr)-N, N->o<5vV- \,2»-^T^—fV 
1 36 ( 1 36d) XM&Ltctert - -f^-ZV 4 -{4 - [ ( v^^T^/) 
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wt, ^«57(57b) iz&mzfrjtjmiz&vxRj&zftft^ mmt&mzm 

IR (film) v 3442, 2936, 1618, 1548, 1453, 1398, 1319, 1175, 719 cm" 1 ; 

max 

'H NMR(CDC1 , 500 MHz) 8 1.93 (2H, quint, J = 5.9 Hz), 2.90 (2H, t, J = 5.9 Hz), 

3 

3.04-3.06 (5H, m), 3.25 (3H, brs), 3.65-3.69 (4H, m), 6.99 (1H, s); 
MS (EI) m/z: 254 [M*], 211, 198, 185, 172, 167, 139, 128, 112, 83, 70, 56, 44. 
(1361) 2-[4-(3->'Ty-2-^^y-l, 2-v>tKut°!J^-4--|7v) - 1 

HJ6«»J136(136e)-eSijtLfc2-(l, 4— ^Tif^-l-fA-) -N, N— 
)V - 1 , 3 - f7/-;> - 4 - K&ffl V , ^ifef !l 1 1 8 ( 1 1 8c) tcfeic£ 

IR (KBr) v 2929, 1621, 1543, 1236, 1174, 1141, 922, 777 cm" 1 ; 

max 

! H NMR(DMSO-d , 500 MHz) 5 2.17 (2H, quint, J = 5.4 Hz), 3.07 (3H, brs), 3.21 

6 

(3H, brs), 3.67 (2H, t, J = 6.3 Hz), 3.86 (2H, t, J = 5.9 Hz), 3.96 (2H, t, J = 5.4 
Hz), 4.14 (2H ,t, J = 4.9 Hz), 6.25 (1H, d, J = 7.8 Hz), 7.05 (1H, s), 7.33 (1H, d, J 
= 7.8 Hz), 12.35 (1H, brs); 

MS (FAB) m/z: 389 [M+H] + , 273, 242, 226, 1665, 65. 

(i36 g ) 3-T^y-4-(4-{4-[(^^yvT5:y)^/v^/k]-i, 3-^ry- 

;V-2-4;V}-\, 4-v ? T-t?^V-l-^l7V)^y[2, 3-b]t 0 yvV-2-;<7/MK 

MM®! 1 36 ( 1 36f ) -CjK5t Ut2 - [4 - ( 3 - i VT J - 2 - tt*y- 1,2- S?fc Kn 
t°y> ? ^-4 — f/V)-l, 4-^Tif/^y-l-^/H-N, N-^^-l,3-f"T 
y*-/V-4-#/l^lKK£ffl^"C, ^JS^!j5(5c) (CfB^tl/c^&^^V^^ 
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Mp 285-287 tXdec.); 

IR (KBr) v 3441, 3326, 3165, 1669, 1603, 1532, 1370, 1174, 922, 664, 628 cm" 1 

max * 

j 

'H NMR(DMSO-d., 400 MHz) 5 2.20-2.22 (2H, m), 2.93 (3H, brs), 3.12 (3H, brs), 
3.24 (2H, brs), 3.38 (2H, brs), 3.65 (2H, t, J = 6.3 Hz), 3.94-3.96 (2H, m), 7.03 
(2H, brs), 7.08-7.10 (2H, m), 7.12 (2H, brs), 8.42 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H O N S 446.1433, found 446.1409- 

19 24 2 7 2 ' 

MS (ESI) m/z: 446 [M+Hf , 429; 

Anal. Calcd for CHNOS -0.6H O: C, 50.00; H, 5.34; N, 21.48. Found: C, 

1 9 23 7 2-2 2 

50.01; H, 5.38; N, 21.37. 
[0309] mmmi37) 4-[4-(4-Tir5VV-l, 3-^7V~yV- 2-4/V)-l, 4-i/ 

(137a) tert-^/V 4-(4-7tf^-l, 3-f 7/^-2-^)-l, 4 

y 1 36 ( 1 36d) -CM^Lfctert - 4 - {4 - [ ( V^/VT^J ) 

M-i, z-3-T^—;v-2-s(M-i, 4-^Tif/^-i-^/K^>7— h(i. 
05g, 3. 0mmol)(Dx^7fcK^77^(25mL)^M^-^0 < C(c:T^^/W^^>r> J fc 1 ^ 
nyK(3M7"^tKn^^>^) (l. 2mL, 3. 6mmol)£MTU 3mmffiWLtc 0 

mu mmrrw^^mk, mmzmi±T®£Ltc 0 mbtitzm^m^y])^^ 

^7^ovh^- (^f-^/^3i^= i:i) ^^tilL, SIB S Itt 
it^(0. 66g, M69%)£#fc 0 

IR (film) v 2975, 1687, 1549, 1416, 1167, 927, 606 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.43 (4.5H, s), 1.44 (4.5H, s), 2.01 (2H, quint, J = 
6.4 Hz), 2.53 (3H, s), 3.35 (1H, t, J = 5.9 Hz), 3.43 (1H, t, J = 4.9 Hz), 3.63-3.71 
(6H, m), 7.35 (1H, s); 
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MS (FAB) m/z: 326 [M+H]\ 270, 252, 224, 169, 57. 

(137b) l-[2-(l, 4-5?7f/^ - 1 - 1,3-f 7)/-;V-4-^Hx 

HJfifll 137(1 37a) -CM^tLfctert-^'^ 4-(4-7W/V-l, 
/V-2->T/V)-l, 4-> ? T^V^-l-^7Kdri/7-h^V^ HJfe0!l57(57b 

IR (film) v 3329, 2938, 1679, 1550, 1355, 1211, 915, 695, 605 cm" 1 ; 

max 

! H NMR(CDC1 3 , 400 MHz) 8 1.94 (2H, quint, J = 4.9 Hz), 2.54 (3H, s), 2.92 (2H, 
t, J = 5.5 Hz), 3.07 (2H, t, J = 5.5 Hz), 3.69-3.73 (4H, m), 7.34 (1H, s); 
MS (EI) m/z: 225 [M*], 210, 197, 183, 169, 155, 141, 128, 83, 70, 56, 43. 
(137c) 4-[4-(4-Tir5VW-l, 3-^Ty— >V-2-4)V) - 1,4-^Ti?^ 
>• - 1 - 2 - =fJr*y -1,2- v^t Kn t°y v?^ - 3 - jJ>V-$~ h!)/V 

1 3 7 ( 1 3 7b) -OK if Lfc 1 - [2 - ( 1 , 4 - >>7i?^V - 1 - -1,3-^ 

7^-4- r^]^y^fflv^"c, ^i&#ji2i (i2ic) {cta^tifc^fetc^o 

IR (KBr) v 3097, 2959, 2204, 1672, 1623, 1545, 1354, 1242, 1143, 924, 776, 

max 

604 cm '; 

'H NMR(DMS0-d , 500 MHz) 8 1.96-2.01 (2H, m), 2.42 (3H, s), 3.68 (2H, t, J = 

6 

5.9 Hz), 3.84-3.88 (4H, m), 4.09 (2H, t, J = 5.4 Hz), 6.47 (1H, d, J = 7.8 Hz), 7.38 

(1H, d, J = 7.8 Hz), 7.64 (1H, s), 12.54 (1H, brs); 

MS (FAB) m/z: 360 [M+H] + , 344, 328, 273, 242, 226, 165, 65; 

Anal. Calcd for C H N OS -0.33H O: C, 52.58; H, 4.87; N, 19.16; S, 17.55. 

16 17 5 2 2 

Found: C, 52.38; H, 4.68; N, 19.37; S, 17.48. 

(137d) 4-[4-(4-Tir^/V-l, 3-W-;V-2-^)-l, 4-v?T^ 

y-i -4>v\ - 3 - 75 yf-^y [2, 3 - b] try - 2 - ^/K^ikr 

HJ60Jl37(l37c)-effi5£-Ufc4-[4- (4-71?5VV-l, 3-^7^-/1^-2- 
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- 1 ,4 - VTIZ'O- 1 - -f/kl - 2 - -1,2- v?t Ku t°!; 3 - # 

^^y^fcfflvvr, ^^6^»J5(5c){^:fB«*^^/s:^^fe^c^e^^siSiHT*v^ % sie 

Mp 217-219 <C; 

IR (KBr) v 3427, 3318, 3172, 1673, 1581, 1543, 1365, 1211, 937, 602 cm" 1 ; 

max * 

'H NMR(DMSO-d., 400 MHz) 5 2.19-2.24 (2H, m), 2.45 (3H, s), 3.23 (2H, brs), 
3.39 (2H, brs), 3.67 (2H, t, J = 5.9 Hz), 3.97 (2H, brs), 7.01 (2H, brs), 7.08 (1H, 
d, J = 5.5 Hz), 7.11 (2H, brs), 7.66 (1H, s), 8.04 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H O N S 417.1167, found 417.1173- 

18 21 2 6 2 

MS (ESI) m/z: 417 [M+H]\ 400; 

Anal. Calcd for C H N O S -0.33H O: C, 51.17; H, 4.93; N, 19.89; S, 15.18. 

la ISj b Z 2 2 * ' 

Found: C, 51.18; H, 4.85; N, 20.16; S, 14.83. 

[0310] mmmi38) 3-7^-4-[4-(2-^-l-^y-2, 3-^fcRn-lH 
--fy-lVK— /V-5->f/W)-l, 4-v ; T^>^^-l--r/V]^y[2, 3-b]t°yv?^ 

- 2 -#/Mj^f-5K (®mk&mm^3 - 1098) 

(i38a) 4-y ? n^-2-y^/>^^yr— h 

4-^n^-2-y^/V-^S#^(4. 30g, 20. 0mmol)cDj:^/-/M§$^4N 
4-^drf-^^^llx., 80°C-e9B#F^»L/c o &«£MU # 
btltcmm^.mt^U> (200mL) M lN*ife^^-MJ * (50mL) *J 

j;u ? ^ifp^b^hy!>^^ig(50mL)m#u «ithy^«i, 

«JBET®*U SIB g «tf fc£<|& (4. 54g, »93%) £#fc 0 
IR (film) v 2981, 1722, 1589, 1445, 1253, 1082, 863, 771 cm" 1 ; 

max ' 

'H NMR(CDC1 3 , 400 MHz) 5 1.38 (3H, t, J = 7.8 Hz), 2.57 (3H, s), 4.34 (2H, q, J 
= 7.8 Hz), 7.37 (1H, d, J = 8.2 Hz), 7.40 (1H, s), 7.77 (1H, d, J = 8.2 Hz); 
MS (EI) m/z: 242 lM\ 199, 197, 171, 169, 163, 90, 63. 
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(138b) z^-tV 4-^o^-2-(^'n^^)-<>y , T-h 

MMW 138(1 38a) XWMJz^/V 4-^n^-2-^/V^<yy'T-h(4. 50 
g, 18. 5mmol)<DEg±g^^(90ml)^|g^CN-7 , P^/^^-1'^K(3. 62g, 20 
. OmmolK 2, 2' -TyV-XW^n^HW (608mg, 3. 70mmol)^)li» 

tz 0 zmzmmu nmommnmik&mis. 9o g( W99%)^ntc 0 

(138c) 5-yt3*-2-^f/Wy^K!)y-l-ty 

138(1 38b) T-®A^Lfc^A- 2- (yo^f/^^^/T- 

h(5. 62g, 17. 5mmol)(^2M^^T5:^^y— yl^^^nx., 70 < C"C23I^W 

f y/Slixf : 2-1 ^J^^tfiSL, IE @ (2. 70g, 

8%)£#/c Q 

Mp 132-134 °C\ 

IR (KBr) v 2914, 1680, 1400, 1275, 1043, 769 cm" 1 ; 

max 

! H NMR(CDC1 , 400 MHz) 8 3.19 (3H, s), 4.36 (2H, s), 7.58-7.63 (2H, m), 7.70 

3 

(1H, d, J - 8.6 Hz); 

MS (EI) m/z: 225 [M*], 199, 198, 197, 196, 171, 169, 146, 112, 98, 89, 75, 59; 
Anal. Calcd for C H BrNO: C, 47.82; H, 3.57; N, 6.20. Found: C, 47.80; H, 3.59; 

9 8 

N, 6.22. 

(138d) sOit/V 4-(2-^/V-l-^y-2, 3->>tKn- 1H-^MVK 
— )V - 5 — - 1 , 4 - *JT*i 1 - ^;v^i/y— h 

HJ£0!I 1 38 ( 1 38c) -CM^bfc5 - 7 n^e - 2 - * ^vWy-Y^KU ^ - 1 - 
:/vvv l-^t^^^/v^^y— HSrfflvvt\ Hife#Jll7(ll7a) {cffifc£ 

IR (film) v 3451, 2947, 1679, 1479, 1239, 1120, 927, 754 cm" 1 ; 

max 
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'H NMRCCDQ, 500 MHz) 5 1.93-2.05 (2H, m), 3.14 (3H, s), 3.33 (1H, t, J = 5.9 
Hz), 3.41 (1H, t, J = 5.9 Hz), 3.58-3.70 (6H, m), 4.21 (1H, s), 4.26 (1H, m), 5.05 
(1H, s), 5.13 (1H, s), 6.64 (1H, m), 6.73 (1H, m), 7.26-7.86 (5H, m), 7.65 (1H, m); 
MS (FAB) m/z: 380 [M+Hl, 379, 353, 273, 246, 244. 
(138e) 5-(l, 4-iyTify<>-l-4^)-2-^^M^])>-l-^ 
«^f|138(138d)-CMitLfc-<>^ 4-(2->^-l-2hdf-y-2, 3-S?fc 
Kn - 1 H - ^y-r>K— - 5 - JtV) -1,4- i/Tify<> - 1 - jj/VjS^yy— )>£ 

fflv^r, ^ife^ji28(i28d) \mm^ntz^mz.m^mit / MK^n^\ m 

IR (film) v 3421, 1658, 1480, 1399, 1250, 1111, 768 cm" 1 ; 

max 

*H NMR(CDC1 3 , 400 MHz) 8 1.85-1.96 (2H, m), 2.83 (2H, t, J = 5.9 Hz), 3.05 
(2H, t, J = 5.5 Hz), 3.14 (3H, s), 3.60 (2H, t, J = 5.5 Hz), 3.64 (2H, t, J = 5.9 Hz), 
4.27 (2H, s), 6.65 (1H, s), 6.74 (1H, d, J = 8.6 Hz), 7.64 (1H, d, J = 8.6 Hz); 
MS (EI) m/z: 245 [M\ 203, 189, 177, 146, 83, 70. 

(138f) 4-[4-(2-^/V-l-^y-2, 3-i/tKn-lH--ry^K-/V- 
5--f/V)-l, 4-i/TH'<>-l -2-^;j-3f-y-l, 2-v ? fcKnt 0 <jvV- 

^JfeflU 138 (138e) ^3K3tLfc5-(l, 4- i/TifV^- 1 -^)-2-^f;Wy 

oow^-i-x-y&m^x, $mmi2i (i2i c )iz.mmntc%mm<oxm& 

Mp 257-265 V; 

IR (KBr) v 2950, 2203, 1660, 1615, 1522, 1246, 926, 767 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) § 1.93-2.00 (2H, m), 3.31 (3H, s), 3.62 (2H, t, J = 
5.9 Hz), 3.75 (2H, t, J - 5.9 Hz), 3.82 (2H, t, J = 5.4 Hz), 4.00 (2H, t, J = 5.4 Hz), 
4.31 (2H, s), 6.44 (1H, d, J = 7.8 Hz), 6.86 (1H, d, J = 8.8 Hz), 6.92 (1H, s), 7.36 
(1H, d, J = 7.8 Hz), 7.41 (1H, d, J = 8.8 Hz), 12.55 (1H, brs); 



f 
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MS (FAB) m/z: 380 [M+H*], 273, 257, 238, 165, 85, 63; 

Anal. Calcd for C H N OS-1.75H O: C, 58.45; H, 6.01; N, 17.04. Found: C, 

20 21 5 2 

58.21; H, 5.66; N, 16.82. 

(138g) 3-TS:y-4-[4-(2-^V-l-^y-2, S-v^Kn-lH-^y 
^K-/V-5--T^)-l, 4-> ? T-1f/NV-l-^]^y[2, 3-b]t°yv ; >-2- 

|g|&#J 1 38 ( 1 38f) T'M^UU - [4 - (2 -tf-fr- 1 - 2, 3 - >>fcKn - 

lH-^y^K— /V-5-^A-)-l, 4-v ; Ti?/-^-l--i7kl -2-^^y-l 
, 2-v ? tKnt°y> ? y-3-^/V^hy^fflV^-C, ^Jfe^5(5c)^|Bic^fe^ 

Mp 293-295 t; 

IR (KBr) v 3442, 3324, 3171, 2918, 1653, 1503, 1366, 1235, 1110, 767 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 2.13-2.24 (2H, m), 3.00 (3H, s), 3.14-3.24 (2H, 

6 

m), 3.28-3.33 (2H, m), 3.63 (2H, t, J = 6.4 Hz), 3.85 (2H, t, J = 4.4 Hz), 4.32 (2H, 

s), 6.86 (1H, d, J = 8.8 Hz), 6.90 (1H, s), 7.01 (2H, brs), 7.07 (1H, d, J = 5.4 Hz), 

7.11 (2H, brs), 7.44 (1H, d, J = 8.8 Hz), 8.40 (1H, d, J = 5.4 Hz); 

MS (FAB) m/z: 437 [M+H + ], 420, 273, 246, 165, 93, 63; 

Anal. Calcd for C H NO S-0.67H O: C, 58.91; H, 5.69; N, 18.74. Found: C, 

22 24 6 2 2 

58.83; H, 5.65; N, 18.74. 
[0311] (Hife#|139) 3-T^y-4-[4-(l, 3-^y^f-y— /V-6--T7V)-l, 4- 
v?T^/nV- 1 -^/H^7[2, 3-b]t°yv?^-2-^/^dr^5K(F!l^h^# 
-f-3-1099) 

(139a) tert-y'fvV 4-(3-fcKn^y-4-— \-v7 1, 4- *?THs< 

5 - y/V^-n - 2 - — hn :7 m/ —/Vttert - y"^-/V 1 - -fc^^Ji/^jj/V^i/ 

y-v*m v^r, mmmbQ (59a) imm^titc^m^^xRit^n^\ mmstt) 
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Mp 106-109 t; 

IR (KBr) v ma x 3431, 2973, 1690 ' 1625 ' 1566 ' 1415 > 132 5. 1262, 1166, 927, 754 cm 

> 

'H NMR(CDC1 3 , 500 MHz) 5 1.39 (4.5H, s), 1.43 (4.5H, s), 1.95-1.99 (2H, m), 
3.27 (1H, t, J = 5.9 Hz), 3.37 (1H, t, J = 5.9 Hz), 3.57-3.68 (6H, m), 6.18 (1H, b 
rs), 6.31 (1H, brd, J = 9.3 Hz), 7.95 (1H, d, J = 9.3 Hz), 11.31 (1H, brs); 
MS (EI) m/z: 337 [M*], 280, 264, 236, 220, 193, 181, 70, 57; 
Anal. Calcd for C^H^: C, 56.96; H, 6.87; N, 12.46. Found: C, 56.97; H, 6.85; 
N, 12.39. 

(139b) tert-y^V 4-(l, 3-^y>^/— ;V-6-^)-l, 
y<y- 1 -jJ/VS^isy—h 

139(1 39a) T«L/ctert-^/V 4-(3-fcKn3->-4- - hn;^- 
M~l, 4-^T^V-l-*/V3j?^>7-K5. 20g, 15. 4mmol)Ox^/l/ 
(80mL)«(^^h^hy^^(80mL), 10%^7^A-^ig(5. 2g)£H 

^i±7k*#ffl^T, ^ia-C5i^KSS^, 90°CT17I^FHm#Lfe o Jx)& 

?7-7j- (^fi//SSxf^= 2 : 1 ~ 1 : 1) V ^TifilSiU B fctff^ ( 
611mg, Wl3%)£#fc 0 

IR (film) v mM 2974, 1688 ' 1630 ' 1500 ' 1416 ' 1246 > 1168 > 1057 > 9 29 cm" 1 ; 
'H NMR(CDC1 3 , 500 MHz) 8 1.32 (4.5H, s), 1.42 (4.5H, s), 1.96-2.04 (2H, m), 
3.21 (1H, t, J = 5.9 Hz), 3.33 (1H, t, J = 5.9 Hz), 3.57-3.65 (6H, m), 6.77 (1H, dd, 
J = 2.0, 8.8 Hz), 6.82 (1H, brs), 7.57 (1H, d, J = 8.8 Hz), 7.87 (1H, s); 
MS (FAB) m/z: 317 [M*], 262, 242, 216, 165, 63. 
(139c) 6-(l, 4-v ? T^VnV-1-^)-i, 3-^y^f-;/-^ 
«^139(l39b)T^^Lfetert-7^ 4-(l, 3-^^f"/-^-6- 
4-v ? Tif/N°>--l-^7Kdr^-h(534 mg) x. 68mmol) (DMit^ 
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U>(10mLMW^0°CiZl^MU 2, 6-;V^-i/y{0. 5mL, 4. 30mmolh Wf- 
/^J/^YVy/^^^>^/V^ym(0. 5mL, 2. 76mmol)^Ji»xi,0 o C-Cll^ 

\k^Uy/W;-;V= l : 0-20 : 1) ^ffl^ttlU f£ @ 6<Kfr£& (267mg, 
i|Ji*73%)£#fc 0 

IR (film) v 3396, 2932, 1624, 1510, 1358, 1176, 925 cm"'; 

max 

] H NMR(CDC1 3> 400 MHz) 5 1.91-1.97 (2H, m), 2.84 (2H, t, J = 5.9 Hz), 3.07 
(2H, t, J = 5.4 Hz), 3.60 (2H, t, J = 5.4 Hz), 3.64 (2H, t, J = 6.3 Hz), 6.77 (1H, dd, 
J = 2.0, 8.6 Hz), 6.82 (1H, d, J = 2.0 Hz), 7.57 (1H, d, J = 8.6 Hz), 7.87 (1H, s); 
MS (FAB) m/z: 218 [M+H*], 161, 63. 

(139d) (2Z)-3-[4-(l, 3-' <>y*^J— 4-i?TH'<> 
- 1 - ~ 2 - ->7V - 2 - =cy^y^ K 

Mp 177-180 °C; 

IR (KBr) v 3288, 3170, 2182, 1627, 1517, 1442, 1358, 1289, 1208, 1060, 876, 

max 

801 cm" 1 ; 

'H NMR(DMSO-d , 500 MHz) 5 1.95-2.01 (2H, m), 2.24 (3H, s), 3.53 (2H, t, J = 

6 

5.4 Hz), 3.62 (2H, t, J = 5.9 Hz), 3.66 (2H, t, J = 5.4 Hz), 3.81 (2H, t, J = 5.9 Hz), 
6.88 (1H, dd, J = 2.0, 8.8 Hz), 7.11 (1H, d, J - 2.0 Hz), 7.54 (1H, d, J = 8.8 Hz), 
8.37 (1H, brs), 8.41 (1H, s), 9.02 (1H, brs); 

MS (FAB) m/z: 342 [M+Hl, 326, 273, 258, 242, 226, 180, 165, 63; 

Anal. Calcd for C H N OS-0.30H O: C, 58.91; H, 5.69; N, 20.21. Found: C, 

17 19 5 2 

59.26; H, 5.56; N, 19.92. 

(139e) 4-[4-(l, 3-^/ - 1, A-VTt'O-l-'f 
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M-2- f-tty - 1 , 2 - v>t Ko try - 3 - hy ;v 

mi&m 1 39 ( 1 3 9d) "e$^Lfc(2Z) - 3 - [4 - ( l , 3 - ^r/^J -6-4 
M-l,4- *JT-&s*y- 1 — iVkl - 2 - - 2 - ^>^T^% JB I vt\ 

^Mii6(ii6d) izffimznttmizLft^x&fe&fTtoK mmt&mz&j&L 

Mp 245-250 V; 

IR (KBr) v 3119, 2955, 2204, 1625, 1517, 1354, 1252, 1062, 928, 803 cm" 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 1.94-2.02 (2H, m), 3.61 (2H, t, J = 5.9 Hz), 3.73 
(2H, t, J = 5.5 Hz), 3.81 (2H, m), 4.00 (2H, t, J - 5.5 Hz), 6.44 (1H, d, J = 7.8 Hz), 
6.89 (1H, d, J = 8.6 Hz), 7.13 (1H, brs), 7.36 (1H, d, J = 7.8 Hz), 7.53 (1H, d, J = 
8.6 Hz),8.41 (1H, s), 12.53 (1H, brs); 

MS (FAB) m/z: 352 [M+H + ], 273, 258, 242, 226, 165, 83, 63; 

Anal. Calcd for C H N OS-0.56H O: C, 59.82; H, 5.05; N, 19.38. Found: C, 

18 17 5 2 

59.49; H, 4.76; N, 19.86. 

(139f) 3-T5/-4-[4-(l, 3— <^/3Hh/— f/V)-\, 4-^Tif 
/^-l-^/V]^y[2, 3-b]t°y>V-2-#/MK3rlKK 

Hife#J139(l39e) 4-[4-(l, 3-^0-^^-/1—6— 4- VT 
ifV^-l-^J-2-^^y-l, 2-v ? tKnt o yi/^-3-^7y^^y/^ffl 

o 

Mp 159-162 *C; 

IR (KBr) v 3441, 3323, 2948, 1643, 1580, 1500, 1455, 1368, 1204, 1058, 942, 

max 

803 cm" 1 ; 

'H NMR(DMSO-d , 500 MHz) 5 2.14-2.22 (2H, m), 3.16-3.23 (2H, m), 3.29-3.36 
(2H, m), 3.62 (2H, t, J = 5.9 Hz), 3.84 (2H, t, J = 4.4 Hz), 6.89 (1H, dd, J = 2.4, 
8.8 Hz), 7.00 (2H, brs), 7.06-7.09 (4H, m), 7.55 (1H, I, J = 8.8 Hz), 8.40 (1H, d, J 
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= 5.4 Hz), 8.41 (1H, s); 

MS (FAB) m/z: 409 [M+H*], 273, 258, 242, 226, 213, 180, 165, 63; 

Anal. Calcd for C H NO S-0.40H 0: C, 57.79; H, 5.04; N, 20.22. Found: C, 

20 20 6 2 2 

57.69; H, 4.79; N, 20.40. 

[0312] (0Ufe0dl4O) 3-T^7-4-[4-(4-tKndrW^7-3, 4-> J tKn-2H-^ 
np«V- 7-^/1") -1, 4-v ? T-^V^-l-^/V]^/[2, 3-b]H°])iyy-2-^/V 
*W5K(f!l^b^#^3-1100) 

(140a) 4-(4-T-fe^-3-tKn^73i— 4-i?T-&'< 

y-l-jj/V^i/J— h 

4' -7^n-2' -tKn^XT-feh^/^^vVv l-^t^^v^/i-'tf 
^y-h&fflWC, ^W59(59a)^|B^^/c^fe{^oT^^=rTV\ 

IR (film) v 2948, 1699, 1631, 1521, 1424, 1370, 1331, 1232, 928, 754 cm" 1 ; 

max 

*H NMR(CDC1 , 500 MHz) 5 1.93-2.02 (2H, m), 2.49 (3H, s), 3.33 (1H, t, J = 6.3 

3 

Hz), 3.40 (1H, t, J = 5.9 Hz), 3.56-3.64 (6H, m), 5.10 (1H, s), 5.14 (1H, s), 
6.11-6.12 (1H, m), 6.20-6.23 (1H, m), 7.30-7.36 (5H, m), 7.52 (0.5H, d, J = 8.8 
Hz), 7.54 (0.5H, d, J = 8.8 Hz), 12.85 (0.5H, s), 12.86 (0.5H, s); 
MS (FAB) m/z: 369 [M+H] + , 353, 327, 273, 242, 226, 165, 65. 
(140b) ^ls*y/V 4-{4-[(2E)-3-(v ? ^/VT5:y)yn-<-2-y^;H-3 
-Wu^yy^/U] -l, A-i/TM^y-l-jvvrt^yy— h 
^ifef!)140(l40a)r^itLfc-<^v ? yV 4- {A-T±^V-3-}iYu^yy^=. 
4-v J T^V^>-l-^77V7K^>7— M3. 64g, 9. 9mmol)tf)N, N-V* 
5v^/W^KvW/Krir^— )V (13mL, 99mmol) ®&&l00 9 C\ZX2*$WifL 
WLtCo S«(-W^/Kl00mL)^nx., «S^7K(l00mL)iC"C2[ll*# 
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, W88%)£#7c 0 

IR (KBr) v 2936, 1698, 1622, 1545, 1361, 1241, 1115 cm" 1 ; 

mai ' 

J H NMRCCDCL 500 MHz) 8 1.95-2.03 (2H, m), 2.84-3.12 (6H, m), 3.31 (1H, t, J 
= 6.4 Hz), 3.38 (1H, t, J = 5.9 Hz), 3.54-3.64 (6H, m), 5.10 (1H, s), 5.14 (1H, s), 
5.65 (1H, d, J = 12.2 Hz), 6.14-6.17 (2H, m), 7.30-7.36 (5H, m), 7.53-7.55 (1H, 
m), 7.79 (1H, d, J = 12.2 Hz); 

MS (FAB) m/z: 424 [M+H] + , 353, 273, 242, 226, 165, 65; 

Anal. Calcd for C ^ N^-O.SH O: C, 66.65; H, 6.99; N, 9.72. Found: C, 66.52; 
H, 6.64; N, 9.46. 

(140c) *<l/*?jV 4-(4-tty-4H-?v^-7-4fr)-l, 4-pT-t£s<>- 

140 (140b) -C^Lfc^^ 4- {4-[(2E) -3 - {V*=f-)VT*A7 
n^i - 2 - MM - 3 - 1 Kd^^7x-;V } - 1 , 4 - v^T^/nV - 1 -%/V#**yy 
—b(3. 67g, 8. 7mmol)CD80%^7KM(l0mL)^100 o CtT2B#^»Lfc 
o ^«(C^ni^/V(i00mL)^nx., W«®Sr*(100mL)^gfok^h«;i> 
A»7&(100mL) fc-OJfe^U «^hy>AT^M, ^«ESr«JEET©*Lfc„ 
#bttfcgJ#^ilr'>y*^/l'*7A^n-rh^77-f— (^^/l^/^7-yk=20: 

D&m^xttuum&nmk&too. i9 g , ik^97%)£#/c 0 

IR (film) v 2951, 1697, 1626, 1588, 1446, 1411, 1230, 928, 754 cm" 1 ; 

max ' * 

'H NMR(CDC1 3 , 500 MHz) 5 1.95-2.04 (2H, m), 3.55 (1H, t, J = 6.3 Hz), 3.43 
(1H, t, J = 6.4 Hz), 3.61-3.69 (6H, m), 5.07 (1H, s), 5.13 (1H, s), 6.20 (1H, d, J = 
6.4 Hz), 6.48-6.50 (1H, m), 6.73-6.77 (1H, m), 7.28-7.33(5H, m), 7.68(1H, d, J = 
6.4 Hz), 8.00-8.03 (1H, m); 

MS (FAB) m/z: 379 [M+H] + , 353, 273, 243, 226, 165, 91, 65; 

Anal. Calcd for C H N O -0.5H O: C, 68.20; H, 5.98; N, 7.23. Found: C, 68.41; 

H, 5.89; N, 7.15. 
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(140d) 7-(l, 4-v^T'if/NV-l-^)-2, 3— ^fcKn-4H-^o^-4- 

HJfe0fl 140 ( 140c) -CU&tc-Oiy/V 4- (4-^y-4H-^n^-7->C 
^)-l, 4-v ; Tif/NV-l-^yV^>7-h(l. 98g, 5. 2mmol)£, fj?JE*Sjt 
#M"K 10%/n°7v ? '>A-^*«(2. 23g, 1. Ommol)#4Tt, ^/—/V 

^*1-^T\ £ftjEBBtffrg-0!J(l. 07g, )Uf84%)WCo 

IR (film) v 3322, 2934, 1663, 1601, 1406, 1143, 824 cm" 1 ; 

max 

'H NMR(CDC1 , 500 MHz) 5 1.89 (2H, quint, J = 5.9 Hz), 2.70 (2H, t, J = 6.4 Hz), 

3 

2.83 (2H, t, J = 5.4 Hz), 3.02 (2H, t, J = 5.4 Hz), 3.57 (2H, t, J = 5.4 Hz), 3.62 
(2H, t, J = 5.9 Hz), 4.47 (2H, t, J = 6.8 Hz), 6.10 (1H, d, J = 2.4 Hz), 6.39 (1H, dd, 
J = 2.4, 8.8 Hz), 7.77 (1H, d, J = 8.8 Hz); 

MS (EI) m/z: 246 Ovf], 204, 190, 178, 176, 162, 123, 119, 69, 56, 44, 43. 
(140e) 4-[4-(4-^V-3, 4-v ? t:Kn-2H-yny^-7--l7V) -1,4- 
i/TH;<y- 1 -^7kl - 2 - *f"tty- 1,2- ^tKnt^y - 3 - #/V^hy/V 
HJ£flll40(l40d)-?IK3§Lfc7-(l, 4-> J T^>'-l-^)-2, 3-^fcK 

p-4H-yny^-4 - ir^m v ^T, mmm 121(1210) \z.BM£iniz£mz&i 

Mp 190-201 <C(dec.); 

IR (KBr) v 2957, 2207, 1602, 1516, 1405, 1253, 1141, 926 cm" 1 ; 

max 

'H NMR(DMSOd , 400 MHz) 8 1.88-1.93 (2H, m), 2.59 (2H, t, J = 5.9 Hz), 3.60 

6 

(2H, t, J = 5.5 Hz), 3.75 (2H, t, J = 5.9 Hz), 3.81 (2H, t, J = 5.1 Hz), 3.92-3.95 
(2H, m), 4.41 (2H, t, J = 5.9 Hz), 6.24 (1H, d, J = 2.4 Hz), 6.43 (1H, d, J = 7.4 Hz), 
6.53 (1H, dd, J = 2.0, 9.0 Hz), 7.36 (1H, d, J = 7.4 Hz), 7.53 (1H, d, J = 9.0 Hz), 
12.55 (1H, brs); 

MS (FAB) m/z: 381 [M+H] + , 273, 258, 242, 226, 216, 165, 63, 52. 
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(140f) 4-[4-(4-fcRpdrWV-3, 4-v ? tKn-2H-^n^-7-^;V) 
- 1 ,4 - v'XIf ^V- 1 -yf/V] - 2 - ^^"^y -1,2- Kn try i?v - 3 - 

^Jfe^J 140 ( 140e) -eSj3iLfc4 - [4 - (4 -^y - 3, 4 - v?tKn - 2H - y ny 
> - 7-<4)V) - 1 ,4 - v^Ti?^- 1 -yf/U] - 2 - ^^"^y- 1,2- v'tKntfy 
- 3 hD/l^ffi V v<\ HJfeflJ 1 20^fB«^tL^fet l^ftHJSSrfTfcV ^ 

Mp >290 1C; 

IR (KBr) v 2948, 2210, 1625, 1552, 1520, 1256, 1144, 1063, 776 cm" 1 ; 

max 

'H NMR(DMSO-d , 500 MHz) 5 1.90-1.93 (2H, m), 2.74 (2H, t, J = 5.9 Hz), 3.53 
(2H, t, J = 5.9 Hz), 3.74 (4H, brs), 3.92-3.94 (2H, m), 4.41 (2H, t, J = 5.9 Hz), 
6.21 (1H, d, J = 2.4 Hz), 6.44 (1H, d, J = 7.8 Hz), 6.47 (1H, dd, J = 2.4, 8.8 Hz), 
7.38 (1H, d, J = 7.8 Hz), 7.56 (1H, d, J = 8.8 Hz), 10.68 (1H, s); 
MS (FAB) m/z: 396 [M+Hf, 378, 273, 242, 226, 65. 

(140g) 3-T57-4-[4-(4-tKn^W^y-3, 4- v 5 tKo-2H-yny^ 
-7->J»-l, 4-> ? Tif^V-l--|7kl^y[2, 3-b]fc p y^-2-*/>Jj?^ 
IKK 

^Ml40(140f)T*^L^c4-[4- (4-fcKn*W$y-3, 4-v 5 fcRn-2H 
-yny^-7-^V)-l,4-v ; T-iryN>-l--r^]-2-^dry-l, 2-S/tKn 

Mp 178-183 "C (dec); 

IR (KBr) v 3441, 3327, 1606, 1513, 1369, 1183, 1061, 919, 828 cm' 1 ; 

max 

'H NMR(DMSO-d , 400 MHz) 5 2.11-2.15 (2H, m), 2.75 (2H, t, J = 6.3 Hz), 3.17 
(2H, brs), 3.26 (2H, brs), 3.53-3.56 (2H, m), 3.75-3.77 (2H, m), 4.11 (2H, t, J = 
6.3 Hz), 6.19 (1H, d, J = 2.7 Hz), 6.45 (1H, dd, J = 2.7, 9.0 Hz), 6.97 (2H, brs), 
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7.07 (1H, d, J = 5.4 Hz), 7.08 (2H, brs), 7.56 (1H, d, J = 9.0 Hz), 8.38 (1H, d, J = 

5.4 Hz), 10.63 (1H, s); 

HRMS m/z calcd for C H O N S 453.1709, found 453.1718; 

22 25 3 6 

MS (FAB) m/z: 453 [M+H]\ 452, 435, 418, 273, 242, 176, 65. 
[0313] (HJ60B141) 3-T^y-6-^/U-4-(4-y^=-/V-l, 4-^Tify<y-l 

(i4ia) \i-(4-7x.~/v-\, 4-v ? r-ev^-i--r/v)^y7 s VKny^hy 
;v 

1 - y^^^yi/ly^^K. 1 - y^JV-fctt^y v^£/B V vt\ (75 
Mp 113-114 V ; 

IR (KBr) v 2957, 2204, 1598, 1562, 1504, 1464, 1356, 928, 754 cm" 1 ; 

max 

*H NMR(DMSO-d , 400 MHz) 5 1.94 (2H, brs), 2.22 (3H, brs), 3.57 (2H, t, J = 

6 

5.5 Hz), 3.61-4.02 (6H, m), 6.62 (1H, t, J = 7.0 Hz), 6.78 (2H, d, J = 8.2 Hz), 7.16 
(2H, dd, J = 7.0, 9.0 Hz); 

HRMS m/z calcd for C H N 266.1533, found 266.1525; 

16 18 4 

MS (EI) m/z: 266 [Ml, 265, 237, 210, 201, 184, 160, 146, 132, 120, 106, 91, 77, 
42, 41; 

Anal. Calcd for C H N -0.1H O: C, 71.67; H, 6.84; N, 20.89. Found: C, 71.55; H, 

16 18 4 2 

6.76; N, 21.00. 

(141b) [(2E) -3- (v^fVW?/) -1- (4-7 ^=-)V-\, 4-^T^V^-l 

MMM141 (141a) VM^tcll - (4-y^/V-l, 4- v>7i?^V- 1 --fVV) 
^f-yxVKD/^r-D/^ffiV^T, H»75(75c) ^m^fltcJjmi^^XRjt 

Mp 236-238 V (dec); 
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IR (film) v 2933, 2195, 1722, 1645, 1505, 1440, 1026, 752 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 2.01-2.07 (2H, m), 2.19 (3H, s), 2.97 (6H, s), 3.57 
(2H, t, J = 5.9 Hz), 3.63 (2H, t, J = 5.9 Hz), 3.71 (2H, t, J = 5.1 Hz), 3.83 (2H, t, J 
= 5.9 Hz), 4.30 (1H, s), 6.70-6.73 (3H, m), 7.22 (2H, d, J = 8.6 Hz); 
HRMS m/z calcd for C H N 335.2109, found 335.2122; 

20 25 5 

MS (EI) m/z: 335 [M*], 320, 292, 291, 229, 203, 168, 159, 120, 91, 85, 72, 56; 
Anal. Calcd for C H N : C, 71.61; H, 7.51; N, 20.88. Found: C, 71.85; H, 7.56; 

20 25 5 

N, 20.57. 

(141c) 6-^/V-2-^y-4- 4-^THs<y-l-4/^ 
)-l, 2-v?fcKnt°y^-3-^/^-h!J/V 

HM141 (141b)-C3K3tLfc[(2E) -3 - &*<?;VT%;) -1- 
1, 4-v?T^VNV-l--ryV)^-2-^-<J7 s V]N'D/^hy^jlv^, Hife#l7 

5(75d) \mmftttmm^xKm*frt£\\ wm&mznito 

Mp 132-133 V; 

IR (KBr) v 2957, 2199, 1625, 1503, 1459, 1351, 1216, 931, 751, 692 cm" 1 ; 

max 

! H NMR(DMSO-d , 500 MHz) 5 1.91-1.95 (2H, m), 2.08 (3H, s), 3.51 (2H, t, J = 
6.3 Hz), 3.65-3.70 (4H, m), 3.91 (2H, t, J = 5.4 Hz), 5.88 (1H, s), 6.60 (1H, t, J = 
7.3 Hz), 6.78 (2H, d, J = 7.3 Hz), 7.16 (2H, t, J = 7.3 Hz), 11.20 (1H, brs); 
HRMS m/z calcd for C H ON 309.1715, found 309.1713; 

18 21 4 

MS (FAB) m/z: 309, 273, 258, 246, 226, 216, 202, 189, 176, 165, 120, 65. 
(141d) 2-^nn-6-^^-4-(4-7^/V-i, A-i/T^i^y-X-^jV) 

^ife^l4l(l41c)X^^Lfc6-^/V-2-^y-4-(4-7^/V-l, 4 
-i?T-gs<y-l-s(/]s) -I, 2-v ; tKnt 0 yv?y-3-*/v^hiJ/w^v^T, H 

W75(75e) \z.mmzftttm\zftvXBci&%nt&\ mmk&m*ntz 0 

Mp 132-133 *C; 
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IR (KBr) v 3438, 2211, 1593, 1504, 1355, 1220, 1040, 929, 750 cm" 1 ; 

max 

*H NMR(CDC1 3 , 400 MHz) 5 2.14 (2H, quint, J = 5.9 Hz), 2.41 (3H, s), 3.57 (2H, 
t, J = 6.3 Hz), 3.71 (2H, t, J = 5.9 Hz), 3.78 (2H, t, J = 4.9 Hz), 3.98 (2H, t, J = 3.9 
Hz), 6.42 (1H, s), 6.72-6.75 (3H, m), 7.24 (2H, d, J = 7.3 Hz); 
HRMS m/z calcd for C H N CI 327.1377, found 327.1371; 

18 20 4 

MS (FAB) m/z: 327 [M+H]\ 326, 273, 242, 226, 165, 120, 65. 
(141e) 6-^/V-4- (4-731=^-1, 4--yT^'^y-\-4)V) 
*y-l, 2-v : fcKnt 0 y^-3-*/V7K-hU/V 

Hi£F!J141(141d)r^}tLfe2-^nn-6-^^-4- (4-7^^-1, 4- 
^Tif/^-l--r^)^^/-r-y,K6. 67g, 20. 4mmol)^.W^^(7. 77 
g, 102. lmmol)<D^?/—jU(200mLmmWi%3mmMmmMLtz o 

^.Lftw^^L, m&Btofc&y>(5. 9ig, &m9%)%mz 0 

Mp 250-253 V; 

IR (KBr) v 2962, 2204, 1628, 1598, 1547, 1504, 1351, 1207, 926, 750 cm"'; 

max 

J H NMR(DMSO-d , 400 MHz) S 1.93-1.98 (2H, m), 2.19 (3H, s), 3.53 (2H, t, J = 

6 

5.5 Hz), 3.70-3.74 (4H, m), 3.94 (2H, t, J = 5.9 Hz), 6.33 (1H, s), 6.60 (1H, t, J = 
8.2 Hz), 6.78 (2H, d, J = 8.2 Hz), 7.16 (2H, t, J = 8.2 Hz), 12.49 (1H, brs); 
HRMS m/z calcd for C H N S 325.1487, found 325.1501; 

18 22 4 

MS (FAB) m/z: 325 [M+H] + , 324, 273, 192, 178, 165, 65, 51, 39. 

(141f) 3-T^;-6-*3-;V-4-(4-7^~;U-l, 4~\yT^<y-l-^;V) 

5^y[2, 3-b]t°y>^-2-#/V/t^f-5K 

mi&Ml41 (141e)-CS!l5tLfc6-^V'-4 - (4-7x.=-)V-\, 4-^Tif^V 
-l->f/V)-2-^^y-l, 2-^tKnt°y> 5 ^-3-^/V7KnMIyV^V>T, 

Mp 283-286 X,; 

IR (KBr) v 3441, 3323, 1645, 1596, 1504, 1367, 1203, 749, 692 cm" 1 ; 

max 
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'H NMR(DMSO-d g) 500 MHz) 8 2.12-2.14 (2H, m), 2.45 (3H, s), 3.17 (2H, brs), 
3.27-3.31 (2H, m), 3.55 (2H, t, J = 6.4 Hz), 3.77 (2H, t, J = 4.4 Hz), 6.61 (1H, t, J 
= 7.3 Hz), 6.77 (2H, d, J = 7.3 Hz), 6.95 (1H, s), 6.96 (2H, brs), 7.00 (2H, brs), 
7.17 (2H, t, J = 7.3 Hz); 

HRMS m/z calcd for C H ON S 382.1701, found 382.1696; 

20 24 5 

MS (EI) m/z: 382 [M+Hf, 365, 363, 325, 323, 244, 232, 218, 158, 146, 120, 106, 
77, 75, 57, 45; 

Anal. Calcd for C^H^NOS- 0.5^0: C, 61.51; H, 6.19; N, 17.93; S, 8.21. Found: 
C, 61.35; H, 5.85; N, 17.92; S, 8.14. 
[0314] mMm42) Z-T^;-4-{4-{4-[{V^;VT^;)ZlJV^)V\7^~M-\ 
, 4-v ? T-^VNV-l-^)-6-^yW^y[2, 3-b]t 0 yv ? ^-2-^/^>f-5 
K(^b^#§-3-182) 

(142a) 4-[4-(2, 2-v ? v'T/-l-^fyVt^k) -1, A-*?TH'<l/-\-4 

l-7^^t°^7^fCft;^^^J128(128d)-e»Lfc4- (1, 
^-l-^/V)-N,N-v ; ^yWyif5K^fflV^^ig^75(75b) KiEi&flfc 

1R (film) v 3439, 2935, 2206, 1608, 1562, 1493, 1396, 1190 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 2.11 (2H, brs), 2.31 (3H, s), 3.07 (6H, s), 3.55-3.97 

(8H, m), 6.68 (2H, d, J = 8.6 Hz), 7.38 (2H, d, J = 8.6 Hz); 

MS (EI) m/z: 337 [Ml, 293, 266, 265, 203, 174, 160, 146, 132, 118, 104, 77, 72, 

40. 

(142b) 4-{4-[(2E) -1- WsTJ^Vl/) -3- (v^5VKT5/):/*-2- 
^-l--rVV]-l, 4-> ? T-£>nV-1-^|7W-N, N-^f/V^yXT^K 

^»142(l42a)-eM^Lfc4-[4- (2, y-\-^/V\f=-;V) -1, 

4-^Tif/^-l—r7V]-N, N-^^/V^XT^K^VNT, «fy75(75c 
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IR (film) v 2926, 2194, 1607, 1561, 1493, 1440, 1390, 1187, 1025, 763, 554 cm" 1 ; 

max 

*H NMR(CDC1 , 500 MHz) 5 2.03-2.06 (2H, m), 2.20 (3H, s), 2.99 (6H, s), 3.07 

3 

(6H, s), 3.60-3.63 (4H, m), 3.75-3.78 (2H, m), 3.83-3.84 (2H, m), 4.31 (1H, s), 

6.69 (2H, d, J = 8.8 Hz), 7.38 (2H, d, J = 8.8 Hz); 

MS (FAB) m/z: 407 [M+H] + , 406, 362, 273, 242, 203, 165, 39, 31. 

(142c) 4-[4-(3-^Ty-6-^/V-2-^y-l, 2-v ? fcKnt°!)^-4 

— lW) - 1, 4- i?T-M'<ls- 1 — iVH-N, N— SWvw^XTSK 

«^J142(142b)-e^Lfc4-{4-[(2E) -1- (v^T/^l^) -3- 
*f-;V7^;)-7#-2-x.ls-\->(M-l, 4-i/TH/<>-l -^}-N, N-v^ 

Mp 220-223 <C; 

IR (KBr) v 3434, 2939, 2199, 1621, 1526, 1494, 1454, 1391, 1355, 1189 cm"'; 

max 

'H NMR(DMS0-d , 500 MHz) 5 1.90-1.96 (2H, m), 2.08 (3H, s), 2.95 (6H, s), 

6 

3.55-3.57 (2H, m), 3.67-3.69 (2H, m), 3.72-3.74 (2H, m), 3.91-3.93 (2H, m), 5.89 

(1H, s), 6.68 (2H, d, J = 8.8 Hz), 7.27 (2H, d, J = 8.8 Hz), 11.20 (1H, brs); 

MS (FAB) m/z: 380 [M+H] + , 349, 335, 273, 258, 242, 93, 65. 

(142d) 4-[4-(2-^nn-3-^Ty-6-^Vt°y^-4-^/V)-l, 4- 

*?T-\2s<> ~ 1 -4M - N, N - S^fvWO'XTSK 

142 ( 142c) - [4 - (3 - */T S ~ -2-HfrV-\, 
2— -l, 4-v ? Tif/^-l--f/V]-N, N— ^p*fvW< 

Mp 199-201 <C; 

IR (KBr) v 2946, 2210, 1618, 1590, 1515, 1392, 1219, 1189, 1038, 926, 830, 

max 
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763 cm '; 

'H NMR(CDC1 3 , 500 MHz) 5 2.14 (2H, quint, J = 5.9 Hz), 2.42 (3H, s), 3.07 (6H, 
s), 3.60 (2H, t, J = 5.9 Hz), 3.69 (2H, t, J = 5.9 Hz), 3.82 (2H, t, J = 4.9 Hz), 3.98 
(2H, t, J = 4.9 Hz), 6.43 (1H, s), 6.70 (2H, d, J = 8.8 Hz), 7.38 (2H, d, J = 8.8 Hz); 
MS (FAB) m/z: 398 [M+H] + , 397, 353, 246, 242, 182. 

(I42e) 4-[4-(3— >Ty-6-^/V-2-^^y-l, 2— ^tKn^y^- 
4-4/1") -1, 4-^T1?/-nV-1-^/H-N, N-vW/WO-XT^K 



142 (I42d) "Cj83tLfc4 - [4 - (2 - *tm - 3 - *sT / - 6-^/Uh°Vi? 
H»ll4i (I4ie) {^:iBa$^^fc*^fe{^:^^oTSJ^:S:fi^*v^ % ^fE^i^£# 

Mp 175-178 

IR (KBr) v 3205, 2969, 2201, 1607, 1551, 1485, 1352, 1185, 929 cm"'; 

max * 

*H NMR(DMSO-d 6 , 400 MHz) 8 1.92-1.97 (2H, m), 2.19 (3H, s), 2.95 (6H, s), 

3.56-5.58 (2H, m), 3.72-3.77 (4H, m), 3.95-3.96 (2H, m), 6.34 (1H, s), 6.79 (2H, 

d, J = 8.6 Hz), 7.27 (2H, d, J = 8.6 Hz), 12.51 (1H, brs); 

MS (FAB) m/z: 396 [M+H]\ 367, 351, 335, 273, 246, 242, 165. 

(142f) 3-T57-4-(4-{4-[(v J y^T5y)^fc^]7^/H-i, 4- 

VT1?sO-l -6-^V^y[2, 3-b]t°y^-2-^/^>^K 

mmm 142 ( i42e) -?$mut4 - [4 - o - ^ry - & -^/v - 2 - ^**y - 1 

, 2-v ? fcKnfc°y^-4--|7V)-l, 4-v ; T^V^-l-^]-N, N-v^/W 
-O-Xr^KSrffll vc, IIM5 (5c) \mmtittmz.m< ^jfc&frftv \ 

Mp 158-162 TC; 

IR (KBr) v 3436, 3322, 3182, 1607, 1492, 1371, 1189 cm" 1 ; 

max ' 

'H NMRtDMSCM, 500 MHz) 5 2.14-2.16 (2H, m), 2.45 (3H, s), 2.97 (6H, s), 
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3.16 (2H, brs), 3.28 (2H, brs), 3.59 (2H, t, J = 5.9 Hz), 3.82 (2H, t, J = 4.9 Hz), 
6.78 (2H, d, J = 8.8 Hz), 6.96 (1H, s), 6.96 (2H, brs), 7.02 (2H, brs), 7.30 (2H, d, J 
= 8.8 Hz); 

HRMS m/z calcd for C H O N S 453.2027, found 453.2044; 

23 29 2 6 

MS (ESI) m/z: 453 [M+H] + , 440; 

Anal. Calcd for C H NO S-4.32H O: C, 52.08; H, 6.96; N, 15.84; S, 6.05. Found: 

23 28 6 2 2 

C, 51.75; H, 6.72; N, 15.84; S, 5.91. 
[0315] (HJS0IJ143) 3-T^y-4-(3-^v't 0 ^yv ? >'-l— T/V)^y[2, 3-b]t° 

(143a) 4-(3-^^S/t°-<yv ? ^-l-^)-2-^^y-l, 2-v ? fcRnfc°y 
i/^-3-^/V^hyyV 
3-^h^>^Vi^(J. Med. Chem. , 8, 766, (l965))£fflV^ »Jll 

8 (i i8c) \mM£ftttmtmm<Dfcfc$:ft\, \ nmk&mzmc 

Mp 148-152 *C; 

IR (KBr) v 2943, 2207, 1622, 1515, 1303, 1250, 1167, 1097, 985, 778 cm" 1 ; 

max 

*H NMR(DMSO-d , 400 MHz) 5 1.47-1.62 (2H, m), 1.76-1.83 (1H, m), 1.87-1.93 

6 

(1H, m), 3.25 (3H, s), 3.35-3.40 (1H, m), 3.44-3.52 (2H, m), 3.58-3.63 (1H, m), 
3.86 (2H, dd, J = 2.4, 13.3 Hz), 6.48 (1H, d, J = 7.4 Hz), 7.44 (1H, d, J = 7.4 Hz), 
12.60 (1H, brs); 

HRMS m/z calcd for C H ON S 249.0935, found 249.0919; 

12 15 3 

MS (FAB) m/z: 250 [M+H]\ 218, 180, 39. 

(143b) 3-T^y-4-(3~^h^yt°^<])^-l-4^)^A2, 3-b]K°\)^ 

HJfi0J143(143a)-C!!iiiU5:4- (3-^*^°^^- 1 — f» -2-^** 
y-1, 2-v ; tKDt°yv J ^-3-^/V^h!);^fflV^ mmm(5c)izBM^ti 
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Mp 182-185 =C; 

IR (KBr) 3412, 3321, 3146, 2936, 1660, 1585, 1502, 1373, 1246, 1099, 977 
cm 

] H NMR(DMSO-d 6 , 500 MHz) 5 1.49-2.09 (4H, m), 2.81-3.46 (4H, m), 3.32 (3H, 
s), 3.54-3.58 (1H, m), 6.99 (2H, brs), 7.05 (1H, d, J = 5.4 Hz), 7.09 (2H, brs), 8.44 
(1H, d, J = 5.4 Hz); 

HRMS m/z calcd for C H O N S 306.1151, found 306 1154- 

14 18 2 4 ' 

MS (EI) m/z: 306 OvT], 274, 256, 229, 218, 202, 176, 175, 148, 147, 105, 104, 58, 
41; 

Anal. Calcd for C H ] N^S: C, 54.88; H, 5.92; N, 18.29; S, 10.47. Found: C, 
54.81; H, 5.71; N, 18.11, 10.47. 
[0316] mifcMl44) 3-T57-4-[3-(3:hd f -^^)t 0 -<yv?^-i-^]^3iy[2 
, 3 - b] fc°y >V- 2 -^/V^f-^K (0 m<t& W-^-l - 22) 
(144a) tert-^^V 3- (^h*is*7/\')^})i?^-l-%/Vtf3f-isy~-h 
^Jfi^JlOl (101a) ^tm^tltz^m^\ BWtefMZ.&X.XBWk^/l' 

IR (neat) v 1697, 1423, 1152 cm"'; 

max 

'H NMR (CDC1 3 , 400MHz) 8 1.16-1.27 (1H, m), 1.19 (3H, t, J = 7.0 Hz), 
1.38-1.50 (1H, m), 1.46 (9H, s), 1.60-1.66 (1H, m), 1.72-1.83 (2H, m), 2.48-2.91 
(2H, m), 3.28 (2H, d, J = 6.3 Hz), 3.41-3.51 (2H, m), 3.80-4.15 (2H, m); 
MS (EI) m/z: 243 [Ml, 114, 57, 41. 
(144b) 3 - {=c^i/^;v) \fs<])*?ls 

MMm44(l44a)XM^LtcteTt-Zf^P 3- (^h^r^^/^t^y^-l 
-iJ>V&**S7—Y(2. OOg, 8. 2mmol)(D^/-/V(4mL)«(-4N^-l, 4 

mrnvtco mbtitcm%m&iN7kmiti-m&7kmm(20mL)x%imu *Ji£ 

mt^^y (3x30mL) XmiULtCo ttfclii^M^H; ^-^T^^LW^jET 

®£irz>ztx\ i. 0i g mm86%)(Dmmi[:^m^mtkmtLxwc o 
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IR (neat) v 3310, 1625, 1553, 1270, 1113 cm" 1 ; 

max 

] H NMR (CDC1 , 400MHz) 5 1.04-1.15 (1H, m), 1.18 (3H, t, J = 7.0 Hz), 

3 

1.39-1.50 (1H, m), 1.60 (1H, br), 1.59-1.83 (3H, m), 2.32 (1H, dd, J = 10.2, 12.1 
Hz), 2.55 (1H, dt, J = 3.1, 11.7 Hz), 2.99 (1H, brd, J = 12.1 Hz), 3.12 (1H, brd, J = 
11.7 Hz), 3.23 (2H, d, J = 6.3 Hz), 3.39-3.50 (2H, m); 
MS (EI) m/z: 143 [Ml, 114, 44. 

(144c) (2Z) -2— >7V-3-[3 - {^■Y^y^jV))d^yyy-l-^;V']-f^- 
-fy^7VT5^{Cftx.T, "$mm 144 (144b) ^W&UtZ- (^Hf^^vl^tf 

Mp 146-148 

IR (KBr) v 3335, 3277, 3142, 2189, 1627, 1542, 1396, 1110 cm" 1 ; 

max 

*H NMR (DMSO-d , 400MHz) 5 1.10 (3H, t, J = 7.0 Hz), 1.26-1.93 (5H, m), 2.27 

6 

(3H, s), 2.93 (1H, dd, J = 10.2, 13.7 Hz), 3.05-3.12 (1H, m), 3.20-3.30 (2H, m), 
3.34-3.46 (2H, m), 3.51-3.62 (2H, m), 8.19 (1H, br), 8.93 (1H, br); 
MS (EI) m/z: 267 [M*], 234, 204; 

Anal. Calcd for C H N SO: C, 58.39; H, 7.92; N, 15.71; S, 11.99. Found: C, 

13 21 3 

58.40; H, 7.99; N, 15.60; S, 12.06. 

(144d) 4-[3-W^>^/V)fc°^yv ? ^-l— 171/1-2-^-3^-1, 2-*J 

Hife0!l5(5b) ^E*c©*tfc}-t£V\ ^J6«a|144(144c)-C$l3tUfc(2Z) -2-*s 
7 J - 3- [3 - (ai.^y^;V) 7*? - 2 ~^^W^R£ffl 

Mp 151-154 "C; 

'H NMR (DMSO-d , 400MHz) 6 1.10 (3H, t, J = 7.0 Hz), 1.26-1.90 (5H, m), 3.08 

6 

(1H, dd, J = 10.2, 13.3 Hz), 3.19-3.45 (5H, m), 3.91-3.99 (2H, m), 6.45 (1H, d, J 
= 7.4 Hz), 7.42-7.45 (1H, m), 12.59 (1H, br). 
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(144e) 3-T^y-4-[3-(p<^>^v)fc^i;^-i-^]^y[2, 3- 



HMJ144 (I44d) T«fL/c4- [3- (^h^y^/v) fc°-<y>V- 1 - 

(5c) f-EicO^t^v^^^fr^5^i:T^M^^#/c 0 (2Z) -2-^7 y 

- 3 - [3 - {^Y^y^jv) fcV<y ^ - 1 - 4,v\ -79-2.- ^y^r^ Kfl>b© Jfc 

*34% 0 

Mp 125-126 "C; 

IR (KBr) v 3439, 3323, 3174, 1650, 1580, 1501, 1372, 1106 cm"'; 

max ' 

'H NMR (DMSO-d g , 400MHz) 8 1.01-1.17 (1H, m), 1.08 (3H, t, J = 7.0 Hz), 
1.73-1.85 (3H, m), 2.05-2.16 (1H, m), 2.34-2.70 (2H, m), 3.21-3.46 (6H, m), 6.92 
(2H, br), 7.00 (1H, d, J = 5.5 Hz), 7.09 (2H, br), 8.41 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 335 [M + H] + ; 

Anal. Calcd for C H^NSC^-0.6 HO: C, 55.66; H, 6.77; N, 16.23; S, 9.29. Found: 
C, 55.44; H, 6.63; N, 16.33; S, 9.41. 
[0317] mmmi45) 3-7^-4~{3-[(2-^h^y^h^»^/^^V^>-l- 

^ry [2, 3 - b] try - 2 - #/>2j?*iKK wmi-sm^i - 1 1 2) 

(145a) tert-^/W 3-[(2-^h^>^h^»y^]t»^yo?^_ 1 _^ / ^ 

3-(tKndr^^)fc°^y^-l-^#^>7-h( B ioorg. Med. Chem. L 
ett. , 8, (1998), 1595-1600) (21 5mg, lmmol) tl -?tt-2-*Y*cis^ 
^(278mg, O. 19mL, 2mmol)tf>M^r^(2mL)^|fc s rV7-n-?*<f-)V7 
W^k*±i(68mg, O. 2mmol)^50%*^>f^hy^7kM(lmL) 
M*. ^MT*20ltM#Uc o HJE&jg^SrTkOOmL) t^^^(50mL)T- 

#ifcu «Ji^iu^^(30mL)-e^^, M^r-y^-e^u 

fvK 2:1) (-J: l 9mMLl77mg(65%)(D^iB^^^»tLr#/c 0 
IR (neat) v 1695, 1423, 1152 cm" 1 ; 
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'H NMR (CDC1 3 , 400MHz) 8 1.14-1.24 (1H, m), 1.38-1.49 (1H, m), 1.45 (9H, s), 

I. 59-1.66 (1H, m), 1.76-1.85 (2H, m), 2.52-2.85 (2H, m), 3.32 (2H, d, J = 5.9 Hz), 
3.38 (3H, s), 3.50-3.58 (4H, m), 3.82-4.04 (2H, m); 

MS (El) m/z: 273 [Ml, 172, 114, 57; 

Anal. Calcd for C H NO -0.1 H O: C, 61.11; H, 9.96; N, 5.09. Found: C, 61.01; 

14 27 4 2 

H, 9.57; N, 5.13. 

(145b) 3 - [(2-^^^»^/V]t 0 ^y^ 

(145a) -CMitbfetert-y^ 3- [ (2-*b*^h*~» &->V\ 
KO. 87g, 3. 2mmol)CD^/— /M2mL)^fc4 
NJ£Bfc-l, 4-^=3rf-^«(3mL)^DXL, iSfiT*2R#M#Uc: 0 MJ±TX>R 

j&m&to&mmv&bjriitm&vti ^l^mit-tbv v&Mm ( 1 omu * 

S^^^V(3x30mL)-ettttSLfco ttffl^^^WAT^M, SfJKSr 
«JEETfc#*U 0. 51g(92%)<D^fB^^?ftt«c^i:LT#fc 0 
IR (neat) v 3413, 1626, 1271, 1111 cm"'; 

max 

*H NMR (CDC1 3> 400MHz) 8 1.05-1.15 (1H, m), 1.40-1.51 (1H, m), 1.62-1.86 
(3H, m), 1.76 (1H, br), 2.33 (1H, dd, J = 9.8, 12.1 Hz), 2.56 (1H, ddd, J = 2.7, 

II. 7, 12.1 Hz), 3.00 (1H, brd, J = 12.1 Hz), 3.14 (1H, brd, J = 11.7 Hz), 3.33 (2H, 
d, J = 6.3 Hz), 3.39 (3H, s), 3.48-3.60 (4H, m); 

MS (EI) m/z: 173 [M\ 114, 44; 

Anal. Calcd for C H NO -0.2 H O: C, 61.12; H, 11.06; N, 7.92. Found: C, 61.15; 

9 19 2 2 

H, 10.67; N, 7.86. 

(145c) 3-T^7-4-{3-[(2-^h^>nih^»^yv]t 0 -<!)v J ^-l— |7V} 
^y[2, 3-b]t°yv f ^-2-^7/V^dr^K 

^»145(145b)T^^L^:3-[(2-yr-^>^hdr^)^yV]t 0 -<iJv?^(0. 5 
Og, 2. 9mmol)^(2Z)-2-v-Ty-3-^h^^-2-^^T5K0. Org 
. Chem. , (1962), 27, 2433-2439) (0. 41g, 2. 4mmol)£^/-/H3mL 

/Vxy(8mL)l:^L, N, N-S^^vMvKkTSK SW/WT-fe*— MO. 86g 
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, 0. 96mL, 7. 2mmol)&M^timmLT30&m&iftl,it o »ffTK*&&&fS 

^lN^(8mL)-Cf|p U ^^;K2x50mL)-Cttmb/c 0 ttWIR^^h 
(5mL)(C^L, 2-^nDT-fe^K(0. 15g, 1. 6mmol)«t8N*^t:^-hy^7K 

^^(2x50mL)-etttBLfc o ttm^^w^-hy^A^M, m&T\zxm 
^^Lxnbntcm^^])^^/^y^u^h^yy^—(ioo%mM^f- 
m k xmmLo. 25 g (jix^28%) (omm^m^mzo 

Mp 138-139 °C; 

IR (KBr) v 3433, 3323, 3178, 1651, 1579, 1501, 1372, 1088 cm" 1 ; 

max ' 

NMR (DMSO-d , 400MHz) 5 1.00-1.15 (1H, m), 1.73-1.83 (3H, m), 2.07-2.16 
(1H, m), 2.31-2.70 (2H, m), 3.21 (3H, s), 3.25-3.53 (8H, m), 6.92 (2H, br), 7.00 
(1H, d, J = 5.5 Hz), 7.09 (2H, br), 8.41 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 365 [M + H] + . 
[0318] (HiS#|146) 3-T?y-4-{3-[(2-^hdfi/oi^» 7 (^]t <> -<yv?>'-l- 
J/V) [2, 3 -b] try i?> - 2 - jfr/VaJWM^K - 1 23) 
(146a) tert-7^/V 3-[(2-^h3rvocM^/) ^/^t^Ji/^-l-Jj/Utf 

^JfeflllOl (101a) lCtm<D]jmcm\ 3W^f;H^X.T2-7'P ; txf;l, 
IR (neat) v 1696, 1423, 1152 cm" 1 ; 

max 

'H NMR (CDC1 3 , 400MHz) 5 1.14-1.25 (1H, m), 1.21 (3H, t, J = 7.0 Hz), 
1.37-1.51 (1H, m), 1.45 (9H, s), 1.60-1.67 (1H, m), 1.75-1.86 (2H, m), 2.50-2.86 
(2H, m), 3.30-3.37 (2H, m), 3.54 (2H, q, J = 7.0 Hz), 3.50-3.67 (4H, m), 3.84-4.08 
(2H, m); 
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MS (FAB) m/z: 288 [M + H] + . 

(146b) 3-[(2-^v^h^)^/V]fcV<y^ 

^Jfe^!jl46(l46a)T^igLfctert-^/V 3- \_(2-=^Y^y^Y^y)^;V'] 

t o -^yv?y-l-^^^>7-^^fflv^^ii^Jl44(l44b) iztmnfimzm^ 

IR (neat) v 3410, 1640, 1273, 1114 cm"'; 

max 

*H NMR (CDC1 3 , 400MHz) 8 1.05-1.15 (1H, m), 1.21 (3H, t, J = 7.0 Hz), 
1.40-1.51 (1H, m), 1.62-1.85 (3H, m), 1.75 (1H, br), 2.33 (1H, dd, J = 10.0, 12.0 
Hz), 2.56 (1H, dt, J = 3.0, 12.0 Hz), 3.01 (1H, brd, J = 12.0 Hz), 3.15 (1H, brd, J = 
12.0 Hz), 3.27-3.83 (2H, m), 3.54 (2H, q, J = 7.0 Hz), 3.51-3.62 (4H, m); 
MS (EI) m/z: 187 [M*], 114, 44. 

(146c) 4 - {3 - [ (2-^Y^y^Y*i/)^;V~\\?^)i/l/- l -^/V} -2-f-Hr 
*y-l, 2-v ? tKnt°y^-3-^W^MJ/V 

»^n46(146b)T^5tLfc3-[(2-^hdri/3ihdr^)^/W]fc 0 -<y^(0. 4 
8g, 2. 6mmol)i(2Z)-2— >'Ty-3-3ih^^-2-3i>'^T5KO. Org 
. Chem. , (1962), 27, 2433-2439) (0. 40g, 2. 3mmol)?r^y-/V(5mL 

/Vxy(5mL)tigUN, N-i/^fvMJvK^75K vW/VZi?^— /V(0. 82g 
, 0. 92mL, 6. 9mmol)»x. x jto#&3IffiT30#|igfe#Lfc o $EETfcM£© 

Lfc 0 mbtltc^m^lN^m(5mL)X^U SFge^/K2x50mL)T?ttWLfc 
/^7^n-7h^^-(±i^^ix^/^/-^ = 30:inc<M}tMU O. 10g( 

jk^i3%) (Dmm&mzmtzo 

Mp 119-123 t:; 

IR(KBr) v 2213, 1625, 1552, 1525, 1250, 1120, 1111 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 5 1.09 (3H, t, J = 7.0 Hz), 1.26-1.94 (5H, m), 3.09 
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(1H, dd, J = 9.8, 13.3 Hz), 3.20-3.52 (9H, m), 3.92-4.00 (2H, m), 6.47 (1H, d, J = 
7.4 Hz), 7.43-7.47 (1H, m), 12.63 (1H, br); 
MS (FAB) m/z: 322 [M + H] + ; 

Anal. Calcd for C H N SO : C, 59.78; H, 7.21; N, 13.07; S, 9.98. Found: C, 

16 23 3 2 

59.72; H, 7.10; N, 13.09; S, 9.87. 

(146d) 3-T^-4-{3-[(2-^h^>3ih^>)^i,]^i;^_ 1 _^} 
^/[2, 3-b]fcW^-2-#/V#^lKR 

-\-4M-2-^-ttV-l, 2-v ; tKnt°y^>'-3-^^hy/v(i00mg, 0 
. 31mmol)?rN, N-^5vV7)vW*75:K(lmL) £?gflPU 2-*nnT'fe*5K(38 
mg, 0. 40mmol)t8N*^b^-hy[>A7K^(0. lmL)ePiSatllfflS^ 
Uc 0 SiSM^(vl7k(30mL)^nx., ^^^/V(2x50mL)-ettttiLfe o tttBM 

£«@^hy^T'i&MiL ^j±T^r«^*Lfc 0 nhM&mwkx#j- 

(2mL) i^SU 62mg (lR^53%) <^frMb^£#7c 0 
Mp 117-118 *C; 

IR (KBr) v 3434, 3323, 3180, 1650, 1579, 1501, 1371, 1118 cm" 1 ; 

max ' ' 

*H NMR (DMSO-d e> 400MHz) 8 1.00-1.15 (1H, m), 1.06 (3H, t, J = 7.0 Hz), 
1.70-1.87 (3H, m), 2.06-2.19 (1H, m), 2.30-2.70 (2H, m), 3.41 (2H, q, J = 7.0 Hz), 
3.25-3.54 (8H, m), 6.94 (2H, br), 7.02 (1H, d, J = 5.5 Hz), 7.10 (2H, br), 8.44 
(1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 379 [M + H] + ; 

Anal. Calcd for C H N SO -0.3 H O: C, 56.32; H, 6.98; N, 14.59; S, 8.35. Found: 

18 Jo 4 3 2 

C, 56.16; H, 6.69; N, 14.72; S, 8.36. 

[0319] mmmi47) 3~T^J-4~[(3S)-3-^b^^U)h^J^y~l-^/V] 
^7[2, 3-b]t°yv?y-2-^7Kdrf-5K(f^b^W-^-l-21) 
(147a) tert-^VV (3S) -3- (tYu^y^fr)\i°^)Vl/-l-j3/Vtf^y 
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(S)-^^ym^^ D-m^mMl5. 72g, 51. 2mmol)th])^^T 
$y(\7. 08g, 23. 5mL, 168. 8mmol)cO'rh7fcKP7^(100mL)!l»^, 
*?&T, S?-tert-:/^yW h(ll. 73g, 53. 7mmol) ©xh7tKn7 

7>(50mL)»^30^T^TLfc o HJS^M(^#^L, $^{-15Nf^»L 

^(200mL) immU *(50mL), lN^(50mL)&J;U^fp£W7k(50mL) 

fc^TO£xh7tKn:7^(50mL) ^fi?Uc 0 *^fcT/i^-^lJ 
94g, 51. 2mmol)CD7"h7tKa77^(l50mL)^M{-^7K^T^ 30 
^F^-e^TLfeo ITHTf^ SJS»^fif;:#mu ^^tc^^T'll^raji^L/c 

OOmL) %j)\\z.mm^/ls (2X100mL) -CtttBLfeo ttm$c£«W ^At^M 
^l±TT^»g*LT#fcffi^f H (lO. 77g)£g^:^yW:^rf-^(l:5) 
^^^^MiTbU 9. 03g(J|X^82%)<DSfB^^^#fc o 
Mp 94-97 t); 

IR (KBr) v 3489, 3466, 1674, 1434, 1154 cm" 1 ; 

max 

'H NMR (CDC1 3 , 400MHz) 5 1.20-1.35 (1H, m), 1.35-1.50 (1H, m), 1.46 (9H, s), 
1.58-1.83 (3H, m), 2.12 (1H, br), 2.75-3.24 (2H, m), 3.50 (2H, brs), 3.40-3.90 
(2H, m); 

MS (EI) m/z: 215 [Ml, 57. 

Anal. Calcd for CH^: C, 61.37; H, 9.83; N, 6.51. Found: C, 61.30; H, 9.75; 
N, 6.48; 

[a] 20 : +18.6° (C = 1.11, EtOH). 

D 

(147b) (3s)-3-(^h^^/v)fc°-<y>^ mmm. 

*^b^y^A(55%Jfttt, 3. 89g, 89mmol)^dr^y(3xl0mL)T'^L 
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. 47g, 6. 35mL, 102mmol)&aiX., 5l#^g#. MMM 147 (147a) "CStaiLfcter 
t-^/V (3S)-3-(tKn^^^)fc°^yv?>'-l-^^>^h(i8. 28 

^^^K2xl50mL)-ettWLfc o ttM^ft^ifok(50mL)Ti$fc#U fiiE& 
U 4Ni£®?-l, 4-»^^«(50mL)^nx./c o £«-a^£^BT*2M 

MW&Zbimm^^r-ffifrU 12. 45g(88%)«|24b^£#fc 0 
Mp 197-199 <C; 

IR (KBr) v 2944, 1591, 1450, 1129, 1097, 964 cm" 1 ; 

max 

'H NMR (DMSO-d , 400MHz) 8 1.14-1.25 (1H, m), 1.59-1.78 (3H, m), 1.97-2.08 

(1H, m), 2.55-2.61 (1H, m), 2.66-2.76 (1H, m), 3.22 (3H, s), 3.14-3.26 (4H, m), 

8.85-9.15 (2H, br); 

MS (EI) m/z: 129[Ml, 114; 

[a] 2 ° D :-12.1° (C = 1.02, MeOH). 

(147c) (2Z) - 2 - ^7V- 3- [ (3S) - 3- (^h^^/V) fcVq; i 
]^-2-^^T5K 

147 (147b) T^itL^cOS) -3- (^h3^^)fc°-<y>V mmilO 
. 76g, 65mmol)^lN7k^^-hy^7KM(150mL)^||^, ^>fb^l/^(3x 

ioomL)-e*s^ttffiLyc 0 ttffl^0^hy!>A-e^;^L, ^£^jet@£l 

fc Q #ibtL7c(3S) -3- (^h=3r>-^V)t 0 -<y^(Dft^#i(7. 56g)£^/- 
/V ( 1 20mL) ^#?U (2Z) - 2 - - 3 - =^h^yf ? - 2 - ^ V^J-T^K (J. 
Org. Chem. , (1962), 27, 2433-2439) (9. 47g, 56mmol)^Px.fc 0 KJS 
^1^£^?&Tn8l$F H m^Uitf>*>, tBUt^^i®, ^/-/VC^U 
^E^fb^ («84%) £#fc 0 
Mp 149-151 °C. 

(147d) 4- [(3S) -3- Uh^y^A) t°^Vi?>-l-4/^-2-?-tty-l 
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, 2-v>fcKnt°y-;^/-3-#/V/j^!^ 

%mm 147 (147c) XMMJt{2Z) -2-^7V-3-[(3S) -3 - 
yV)t^!J^-l— T/V]^-2-^^T^K(7. 83g, 31mmol)<tN, N-v 5 
^^/^VAT^K *?*3-;VT-te9— /V(4. 04g, 4. 5mL, 34mmol)3rN, N-v^< 
fvl^vVAT5K(60mL) fcig#U ^m?3U3f^ ^^eorT^BffMm^Lfco EL 
JS^i-^ft^TkdSOmD^Px., 7kS^'fk^l/y(4xl00mL)T^tHLfCo 

y^wWJyj—m^i^^/ '9-9 V-^ = l5:l)%m^Xm^U 2. 42g(lfc 

^30%) <Dmmik&Mzmc 0 

Mp 176-177 "C. 

(I47e) 3-TV-4-[(3S)-3-(^^>^/V)fc°-<yv?^-l—r/V]^7[ 
2, 3-b]t°y^-2-^V^^K 

^Ml47(147d)-C^L7t4-[(3S) -3- {^Y^i/^JV) 1 — { 
;V)-2-^Jr-*y-l, 2-v J tKnt°|jv?^-3-^/^nhy/V^v^, 2dfe#j5( 

5c) \zmM£tittmzmzxmmfc&mz&j&Ltc 0 «85% 

Mp 194-196 "C; 

[a] 20 :+61.3° (C = 0.90, MeOH). 

D 

[0320] (Hl£#i|l48) 3-T5y-4-{(3S)-[(2-^h^i/^h^»^^]t°-<i;^- 

i-w>}^/[2, 3-b]t°y> ? ^-2-^^^K ^JfeCf^fh^w^-i 

-112) 

^Ml47(147a)-e^L/ctert-y^-yV (3S) -3- (fcKP3^5vV) fc°-qj 
v 5 ^- 1 - ^^^-hfcjfl V \ ^Wl45taB-K^*&I^V ^JS^T^o/c 

;V)^J[_2, 3-b]t°yv ? ^-2-^/V^f-5K(410mg, 1. lmmol)^^7- 
yK5mL)(ei^L, lN^(3mL)^Px.fc 0 ^^£$J±TMLT#b*lfc|§ 

Mp 183-188 t:; 

IR (KBr) v 1647, 1608, 1104 cm" 1 ; 

max 
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'H NMR (DMSO-d., 400MHz) 5 1.17-1.28 (1H, m), 1.68-1.83 (3H, m), 2.02-2.12 
(1H, m), 2.78-3.05 (2H, m), 3.22 (3H, s), 3.27-3.63 (8H, m), 7.11 (1H, d, J = 5.5 
Hz), 7.24 (2H, br), 8.45 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 365 [M + H] + ; 

Anal. Calcd for C SCyHCl-0.1 ^O: C, 50.70; H, 6.31; N, 13.91; S, 7.96; 
CI, 8.80. Found: C, 50.53; H, 6.16; N, 13.81; S, 8.08; CI, 8.96; 
[a] 20 D : +82.3° (C = 1.00, MeOH). 

[0321] mmmi49) S-TK/-4-{(3S)-3-l(3-^i^/u^i/)^/v]^]} 

1 -JM^s [2, 3 -b] try py- 2 - tf/i^if-sK mmt^m^i - 

115) 

(149a) tert-^/V (3S) -3- 1(3-^^^^)^^^]}^- 1 
147 ( 147a) -CM^Lfetert-7^/V (3S) -3 - (tKn^^^V) t°-<y 

u^r- 3-^^>7°n/NV^fflLT, Hifi#!)145(l45a) ^fegcO^^l^ 
J^Sr??^, ^E^^£«^LT#7c 0 «63% 
IR (neat) v 1696, 1423, 1152, 1119 cm"'; 

max 

'H NMR (CDC1 3 , 400MHz) 5 1.13-1.25 (1H, m), 1.33-1.50 (1H, m), 1.45 (9H, s), 
1.59-1.67 (1H, m), 1.72-1.85 (4H, m), 2.54-2.62 (1H, m), 2.75-2.82 (1H, m), 
3.22-3.29 (2H, m), 3.32 (3H, s), 3.42-3.50 (2H, m), 3.45 (2H, t, J = 6.3 Hz), 
3.86-4.02 (2H, m); 

MS (FAB) m/z: 288 [M+H] + , 232, 188; 

Anal. Calcd for C H NO : C, 62.69; H, 10.17; N, 4.87. Found: C, 62.79; H, 9.89; 
N, 4.91. 

(149b) (3S) -3-[(3~^h^Zfu^y)^/^^])iy^ 
^ife^J149(l49a)-eM^Lfetert-^/P (3S) -3- l(3-^h^y°ti^y 

) t°-?y i/y - 1 - $/v&*iS7-h&m v ^ s mmm 1 44 ( 1 44b) izmm^ 
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IR (neat) v 3316, 1621, 1555, 1119 cm" 1 ; 

max 

'H NMR (CDC1 , 400MHz) 6 1.05-1.15 (1H, m), 1.39-1.50 (1H, m), 1.62 (1H, br), 

3 

1.62-1.68 (1H, m), 1.70-1.85 (4H, m), 2.33 (1H, dd, J = 9.8, 11.7 Hz), 2.54 (1H, 
dt, J = 3.1, 11.7 Hz), 2.99 (1H, brd, J = 11.7 Hz), 3.11 (1H, brd, J = 11.7 Hz), 
3.19-3.26 (2H, m), 3.32 (3H, s), 3.41-3.50 (4H, m); 
MS (EI) m/z: 188 [M+H] + , 172, 114, 99; 

Anal. Calcd for C H NO -0.1 H O: C, 63.52; H, 11.30; N, 7.41. Found: C, 63.70; 

10 21 2 2 

H, 11.23; N, 7.36. 

(149c) 4-{(3S)-3-[(3-^h^7 P ci7K^>)^/V]t°-<yv ; ^-l-^/V}- 
2 - "f-Hr^V- 1,2- v>fc Kp t°y i?> - 3 -X/Ptf^hV/l' 

MMM 149 ( 149b) -0®i5iLfc (3S) - 3 - [ (3 -^f^fv'/o^^) t°^U 
v>^(2. 05g, 10. 7mmol)<b(2Z)-2-^Ty-3-^h^S/^-2-^^-^-T 
5K(J. Org. Chem. , (1962), 27, 2433-2439) (1. 77g, 10. 4mmol)£^ 

y-/v(30mD \m&u ^nx^mmmwvtc Eftm^-^mi±rmmLxn 

^f-^T-fe^— ^(1. 30g, 1. 45mL, 10. 9mmol)^P^L, ^fi-Cl 

ZMx., 7KS^«^^(3xl00mL)r^tHLfc o £;bil:fc#M£fi&ft£i£;dc 
(lOOmL)-C^U m^hy!>A-e^;M N ^JET(-TW^©5feLfe 0 2§©t> 
^l^yl^i^P^^^- (^^/V/^7-yV= 15:1) ia^iL, 
0. 54g(JjX^16%)(D^fE^^^#fe 0 
Mp 137-140 *C; 

IR (KBr) v 2212, 1623, 1552, 1522, 1250, 1115 cm" 1 ; 

max 

"H NMR (DMSO-d , 400MHz) 5 1.27-1.37 (1H, m), 1.49-1.60 (1H, m), 1.69-1.93 

6 

(5H, m), 3.09 (1H, dd, J - 10.2, 12.5 Hz), 3.22 (3H, s), 3.20-3.45 (7H, m), 
3.92-4.02 (2H, m), 6.47 (1H, d, J = 7.5 Hz), 7.46 (1H, d, J = 7.5 Hz), 12.62 (1H, 
br); 
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MS (EI) m/z: 321 [Ml, 306, 218; 

Anal. Calcd for C H N O S: C, 59.78; H, 7.21; N, 13.07; S, 9.98. Found: C, 

IB 23 3 2 ' 

59.99; H, 7.15; N, 13.13; S, 9.96. 

(149d) 3-T5y-4-{(3S)-3-[(3-^h^7°n/K^»^/Ht^Uv ? ^- 

i-^i7W^/[2, 3-b]try^y-2-*/nj?^f-5K 

^» 149 ( 149c) T«Lfc4-{ (3S) -3-[(3-;*h*^n#*S/)^i/| 

t 0 -sy^-i-^}-2-^dry-i, 2— ^fcKafy^-3-*/i/#=hy^ 

ffiV^T, ^WJ5(5c) {cfE^nfc^&tC^V^iSSrfTfeVV gfiE<fb&<&&#fco 

M72% 0 

Mp 123-124 <C; 

IR (KBr) v 3421, 3324, 3154, 1656, 1580, 1372, 1111 cm" 1 ; 

max ' 

! H NMR (DMSO-d g , 400MHz) 5 1.01-1.16 (1H, m), 1.66-1.73 (2H, m), 1.74-1.82 
(3H, m), 2.07-2.17 (1H, m), 2.35-2.67 (2H, m), 3.17 (3H, s), 3.23-3.45 (8H, m), 
6.92 (2H, br), 7.00 (1H, d, J = 5.5 Hz), 7.08 (2H, br), 8.41 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 379 [M + H] + ; 

Anal. Calcd for C g H g N SO^ C, 57.12; H, 6.92; N, 14.80; S, 8.47. Found: C, 
56.94; H, 6.77; N, 14.68; S, 8.42; 
[a] 20 D :+79.2° (C = 1.16, MeOH). 

[0322] (mmmi50) 3-T*/-4-[(3S)-3-(tb*is^sP)K°^Ji?y-l-^ 
-6 ~^;V^A2, 3-b]k°y vV- 2-#/^dr-y-$K Mmt&mm^l - 68) 
(150a) {l-[(3S)-3-(^hdr^f-^)t°-<y> J ^-l-x ( ' / v]^yy ; V}-^ny 



^»75(75a)-eMitLyc(l-^^^^yy i V)^ny-hy/Ki36mg, lmn 
ol)60^y-^(5ml)^M{-Hig^J147(147b)TM5tLfc(3S) -3- &h*^ 
I-JV)}?^)^ Sgg&Jfi(166mg, lmmo\)RW)^;VT^y{l^n\, lmmol 

*px., Miom\)\zx2®ffifru mm-wj*?mMk, mmmmr^Ltc 0 
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zm^^xmmu mm^mt^m(i69m gl «77%)&#fc 0 

IR (KBr) v 2933, 2206, 1563, 1417, 1110, 967, 616 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.39-1.49 (1H, m), 1.62-1.72 (1H, m), 1.83-1.99 
(3H, m), 2.29 (3H, s), 3.13 (1H, dd, J = 9.8, 13.3 Hz), 3.23 (1H, dd, J = 7.3, 9.3 
Hz), 3.32 (3H, s), 3.31-3.34 (2H, m), 4.01-4.14 (2H, m); 

MS (EI) m/z: 219 [Ml 204, 186, 174, 172, 147, 135, 134, 122, 119, 78, 67, 45, 41, 
39. 

(150b) {(2E) -3- {i/^/VT^;) -1-[(3S) -3- (th^^M t°-<y^ 
- 1 — (;lo]-f? - 2 - ^y^VJ-^n/- MJ/^ 

mmm 1 50 ( 1 50a) xm&Ltz { 1 - [ os) - 3 - {*y*>y^>v) - 1 - 

y(;V]^W^}-?u;=.y});V{l. 13g, 5. 2mmol)<D^l/^(7ml)^fcN, N 

mzmmisxmhhtmmmmwi^^ {som\) zmz., tn^ (somi) k 

^JXV^v^n^hyyyj-ilOOXffim^^Zm^^xmmU UUBMik 
&m{\. 37g, »91%)£#fc 0 

IR (film) v 2929, 2195, 1562, 1508, 1441, 1625, 1127, 1026, 758, 550 cm" 1 ; 

max 

] H NMR(CDC1 3 , 400 MHz) 5 1.31-1.39 (1H, m), 1.59-1.68 (1H, m), 1.76-1.90 
(3H, m), 2.22 (3H, s), 2.92-2.98 (2H, m), 3.01 (6H, s), 3.27 (2H, t, J = 7.0 Hz), 
3.31 (3H, s), 3.90-3.96 (2H, m), 4.37 (1H, s); 

MS (EI) m/z: 288 [M*], 273, 248, 243, 223, 212, 189, 160, 146, 135, 128, 85, 70, 
56, 44, 42. 

(150c) 2-^nn-4-[(3S)-3-(^h=¥v'^/V)t 0 -<yv ? ^-l-^/l.]-6-^ 
HJfi^J 150(1 50b) -e$[jtLfc{(2E) -3 - (iWvK^/) -1-[(3S) -3 - 
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h^^^)t°^yv?>-l-^]^-2-3i^y^V}^nynhyyV(i. 37g, 4. 
8mmol)<D*#;-Ml5m])&m\Z0KlZXm\&*V!)MS. 5ml, 48mmol)^ 

^(50mD^px., 7km^mm^^(20mi)x2mmmLtz o mmm^m-rbv 
yy^(^^>/mm^v=3:i)^m^xmmu mmmit&ma. oo g 

, W75%) £#fc G 

IR (film) v ^ 2929, 2857, 2218, 1590, 1511, 1449, 1215, 1126, 966, 855, 593 cm" 1 ; 
'H NMR(CDC1 3 , 400 MHz) 8 1.27-1.37 (1H, m), 1.66-1.77 (1H, m), 1.80-1.88 
(2H, m), 1.99-2.07 (1H, m), 2.44 (3H, s), 2.90 (1H, dd, J = 9.08, 12.5 Hz), 3.10 
(1H, dt, J = 3.1, 11.0 Hz), 3.25-3.35 (2H, m), 3.34 (3H, s), 3.87-3.94 (2H, m), 6.53 
(1H, s); 

MS (EI) m/z: 279 [fcf], 264, 246, 234, 232, 197, 194, 180, 168, 152, 142, 116, 115, 
90, 71, 67, 45, 41. 

(1 50d) 4- [ (3S) - {*Y^y^;V) t°^y^_ 1 -s(,v\ - 6 -^;V- 2 - 
*y - 1 , 2 - Kb k°y - 3 - ^yv^n hy ;v 

mmm 1 50 ( 1 50c) xmMJt2 - ^nn -4 - [ os) - 3 - c*hko*^ /v) t°^y 

^-l-W/V]-6-^/^3^y=MJ/V(i. OOg, 3. 57mmo\)XXP s f-*m%( 
1. 36g, 17. 9ramo\)(D^^;v{30m\mm^2AmmmMm\Ji. o ^m^ 

mmu *(20mi)^D^, *fttsLfc^ H B H ^5iigu mmnmt^mio. 83 g , urn 

Mp 137-145 V; 

IR (KBr) v 3366, 3267, 3183, 2216, 1618, 1543, 1453, 1310, 1209, 1093, 723, 

max * * * 

626 cm '; 

'H NMR(DMSO-d e , 400 MHz) 8 1.26-1.35 (1H, m), 1.52-1.58 (1H, m), 1.73-1.79 
(2H, m), 1.83-1.90 (1H, m), 2.22 (3H, s), 2.98 (1H, dd, J = 10.6, 13.7 Hz), 
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3.10-3.18 (1H, m), 3.21-3.24 (2H, m), 3.23 (3H, s), 3.91-3.97 (2H, m), 6.35 (1H, 
s), 12.55 (1H, brs); 

MS (EI) m/z: 277 [M% 262, 247, 232, 192, 178, 150, 144, 90, 71, 45. 
( 1 50e) 3 - 75/ -4 - [ (3S) — 3 - fc^y >V- 1 - ^v] - 6 - 

^5VV^/[2, 3 -b]fc°y v 5 ^- 2 - ^/V#'drf-5K 
Hlfe^iJ150(150d)T^igL/c4-[(3S) - (/h^^^V) t^^y-l-^V] 

^«j5 (5c) \z&m$httmtnmzm&*ftt& \ mm^m^mtc 0 

Mp 124-132 tJ; 

IR (KBr) v 3439, 3324, 3169, 2924, 1652, 1585, 1546, 1489, 1369, 1122, 1087, 

max 

476 cm' 1 ; 

'H NMR(CDC1 3 , 500 MHz) 8 1.10-1.19 (1H, m), 1.74-1.93 (3H, m), 2.09 (1H, 
brs), 2.43-2.48 (1H, m), 2.54-2.59 (1H, m), 2.59 (3H, s), 3.27-3.48 (4H, m), 3.34 
(3H, s), 5.23 (2H, brs), 6.75 (1H, s), 6.97 (2H, brs); 
HRMS m/z calcd for C H O N S 335.1542, found 335.1538; 

16 23 2 4 

MS (ESI) m/z: 335 [M+H] + ; 

Anal. Calcd for C H NO S-1.0H O: C, 54.33; H, 6.86; N, 15.90; S, 9.10. Found: 

16 22 4 2 2 

C, 54.85; H, 6.55; N, 16.25; S, 8.74. 
[a] 20 : +46.9° (C = 1.00, MeOH). 

D 

[0323] 3-T5y-4-{3-((4-tKndr^>^>)^Ht 0 -<iJ> ? >-l 
-^i;V}^/{2, 3-b]t°yv ? ^-2-^/K^>T5K(^^#I#^l-105) 
(151a) tert-T^A- 3-{ [4- {^^y;V^iy)^Y^y]^;V}\i°^)^-\ 

&Mttr)-Y})*7M55%fofe., 464mg, 10. 6mmol)£gri|S#ffl^T\ T^tKn 
77^(15mL)ld!8il9U tert-^/W 3- (fcRu^^vI^fc^yv^-l-;^ 
MBioorg. Med. Chem. Lett. , 8, (1998), 1595-1600) (1. 91g, 
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8. 87mmol)<DN, N-^^*^AT^K(6mL)«£MTUc 0 ^ST'lTO 
fflft&.'OVn' Z-Zfn^-r^;V 3i-x/K2. 5mL, 13. 31mmol)Oxh7t 

mm^/w^y-i/) \mu mm @ a. 6o g> 48%) 

IR (Liquid film) v 2932, 2856, 1694, 1423, 1366, 1266, 1152, 1115 cm" 1 ; 

max " ' 

'H NMR(CDC1 3 , 500MHz) : 8 1.14-1.23 (1H, m), 1.45 (9H, s), 1.60-1.71 (5H, m), 
1.73-1.81 (2H, m), 2.58 (1H, br), 2.79 (1H, t, J=12.2 Hz), 3.25 (2H, dd, J=1.7, 6.1 
Hz), 3.38-3.42 (2H, m), 3.49 (2H, t, J=6.1 Hz), 3.89 (2H, d, J=13.2 Hz), 3.98 (1H, 
dd, J=5.5, 11.0 Hz), 4.50 (2H, s), 7.26-7.30 (2H, m), 7.32-7.35 (3H, m); 
MS(FAB) m/z: 378 [M + H] + . 

(151b) tert-^5vV 3-[(4-fcKn^>^h^>')^yi/)^yj;^-i-^ 7 vjj? 

H3t#jl51 (151a) -CJKJaLfctert-^/V 3- { (4- (^vvV^v-) rfY^y 
J^/Vj^y^-l-*/^^-^— Kl. 71g, 4. 53mmol) ^^7-/1^(10 
mL)^»L, 7K^^^^^^(200mg)^Px.T, gfi, ^J±7k*#IS^T, 2 

1. 30g, Wl00%)^»M<tLT#/c o 

IR (Liquid film) v 3741, 2976, 2935, 2859, 1745, 1694, 1426, 1268, 1242, 1154 
cm '; 

'H NMR(CDC1 3 , 400MHz) : 5 1.16-1.25 (1H, m), 1.45 (9H, s), 1.40-1.50 (2H, m), 

I. 60-1.69 (5H, m), 1.75-1.82 (2H, m), 2.78-2.84 (1H, m), 3.29 (2H, d, J=6.3 Hz), 
3.41-3.47 (2H, m), 3.64 (2H, t, J=5.7 Hz), 3.81-3.91 (2H, br), 3.97 (1H, dd, J=5.5, 

II. 0 Hz); 

MS(FAB) m/z: 288 [M + H] + . 

(151c) 4-(tr^y^-3-^Mh^»^^ T±?-h 
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mmm ( 1 5 lb) T'MiiUctert - y^/v 3 - C (4 - hY^y^h^y) t°-< 

K775mg, 2. 70mmol) t-4N«-M^5VHg?&( 

mm @ mc&te (5i6m gl 83%) zmvtmmtLxmti 0 

'H NMR(CDC1 , 500MHz) : 5 1.06-1.15 (1H, m), 1.41-1.51 (1H, m), 1.59-1.85 

3 

(8H, m), 2.05 (3H, s), 2.33 (1H, dd, J=10.0, 12.2 Hz), 2.55 (1H, dt, J=2.9, 12.2 
Hz), 3.00 (1H, d, J=11.7 Hz), 3.12 (1H, d, J=10.7 Hz), 3.22-3.24 (2H, m), 
3.38-3.43 (2H, m), 4.08 (2H, t, J=6.6 Hz); 
MS(FAB) m/z: 230 [M + H] + . 

(151d) 4-([l-(3— >Ty-2-^=¥y-l, 2-^tKnt 0 yv?^-4-^/V) 

f yy - 3 - y h3-» rff-ivrt?— Y 

HJfe«»Jl51(l51c)-CSi5gLfc4- (t^y^-3-^M^)^f;V T-fe^- 
h(504mg, 2. 20mmol)£rN, N-v^/V*/VAT5:K(2mL) fcg^lU (2Z)-2 
-^T7-3-^h^^-2-^^T5K0. Org. Chem. , (1962), 27, 2 
433-2439) (299mg, 1. 76mmol)^Px., i?at30^I#Lfc o BU&WUZs N 
, N-^^/^^T^K SWvW-fc**- /V(294mL, 2. 20mmol)^P^L, g 

yWxx-?W774— (mt^^^Wy—^=40 : 1~20 : 1) V ^Tlf jKU M 

mik&m*3L)$ftk-tz%iwmn (i35m g ) 

'H NMR(CDC1 , 400MHz) : § 1.36-1.44 (1H, m), 1.57-1.74 (6H, m), 1.83-1.91 

3 

(2H, m), 2.05 (3H,s), 3.09 (1H, dd, J=10.0, 13.1 Hz), 3.25-3.45 (7H, m), 4.08 (2H, 
t, J=6.6 Hz), 6.29 (1H, d, J=7.4 Hz), 7.27 (1H, d, J=7.4 Hz), 11.9 (1H, br). 
( 1 5 le) 3 - -4 - { 3 - [ (4 - fcKn^f -yfY^y) \?^) 1 

}^/(2, 3-b]fc°yv^-2-#/V^yT5K 
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mmm 1 5 1 ( 1 5 1 d) -emmi,iz4 - ( [ 1 - ( 3 - *srs - 2 - - 1 , 2 - $?t: k 

nt°y^-4-^)t°^yv?V-3-^]^h^>)^/l.T-fe^-h(l34mg)^N 
, N-^^MvWvTSKU. 5mL)t^#pu 2-^onT-fehT5K(44. 8mg, 0. 
479mmol)*5«tUf8N7Klfe^hy'>A*j§«e(0. 3mL)&>&nx., iiat-»L 

MU WMn#)fc&m(42. 2mg, 4- {\?s<))i?l/ -3-4 Mb^s)-?^ 
Mp 140-141 <C; 

IR (KBr) v 3436, 3325, 3183, 2933, 2859, 1651, 1581, 1501, 1373, 1347 cm" 1 ; 

max ' 

'H NMR(CDC1 3 , 500MHz) : 5 1.09-1.18 (1H, m), 1.64-1.69 (4H, m), 1.76-1.84 
(1H, m), 1.86-1.94 (2H, br), 2.08-2.17 (1H, m), 2.35 (1H, br s), 2.41 (1H, t, J=11.2 
Hz), 2.64 (1H, t, J=10.5 Hz), 3.28-3.34 (1H, m), 3.36-3.51 (4H, m), 3.52-3.58 
(1H, m), 3.64 (2H, d, J=2.4 Hz), 5.32 (2H, br s), 6.89 (1H, d, J=5.4 Hz), 6.98 (2H, 
br s), 8.46 (1H, d, J=5.4 Hz); 
MS(FAB) m/z: 379 [M + H] + ; 

Anal.calcd for C H N O S-3/10H O : C.56.32; H.6.98; N.14.59; S.8.35. Found 

18 26 4 3 2 

C56.33; H.6.71; N.14.60, S.8.31. 
[0324] (Hife#|152) 3-T^y-4-{3-[(3-fcKn^>yn^»^/^t°-<y^- 
l-WVM^/te, 3-b]¥Vi?>-2-X;]/^>T*b°mmk&&&m-102) 
(152a) ^y-y;V 3- { [3- {-<^J;V^r^y) -fxUf^y^^jv} t°-<i)^- 1 - 

mmmi5i asia) izmm,^titc^mKm\ ten-y^/v 3- (tKn^v-^ 

)V) t°^)i?y- 1 -*;Vtf*is7-Y(Dftfr<9\Z.'<^s;V 3- (tKn^^/V) t° 
^J^-l-^J^^yj— h(Arch. Pharm. (Weinheim Ger. ), 323,1990 
, 9-12) (2. 03g, 8. 14mmol)^ ^vVv 3-^n*^/W3i— r/KZ)f^t>«3 

\z^v;v 4- yp^of/n-f^i v ^TH^^tT^v \ mm @ m\^m ( 
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538m g) umi7%)^m^kmntLxmtz 0 

IR (Liquid film) v 3462, 2932, 2859, 1699, 1433, 1262, 1237, 1113 cm" 1 - 

max ' 

: H NMR(CDC1 3 , 400MHz) : 5 1.14-1.24 (1H, m), 1.45 (1H, br s), 1.60-1.68 (1H, 
m), 1.71-1.80 (2H, m), 1.85 (2H, qu, J=6.3 Hz), 2.64 (1H, br d), 2.81-2.88 (1H, m), 
3.25 (2H, d, J= 5.5 Hz), 3.43-3.49 (2H, m), 3.51-3.57 (2H, m), 3.98 (1H, dt, 
J=3.9, 12.9 Hz), 4.06 (1H, br s), 4.47 (2H, s), 5.10 (2H, d, J=3.9 Hz), 7.23-7.35 
(10H, m); 

MS(FAB) m/z: 398 [M + H]\ 

(152b) ^vvv 3- { [3- {^y\?;Vtty)y°vtf^y)^;v}\f^)*yy- 1 - 
•fr^^yy— h 

^Ml52 (152a) -eWMJt^yV/V 3- { [3- (^y^jV^^y^ti^^y^ 
^/V}\?^sy-i-%;vS^yy~Y{l. 90g, 4. 78mmol)^^y-/v(3 m L) 

\mmu io%/^^-^^(i80m g )^n^r, ma* nmykm^mnr. 1 
. mmmwLtco Rstmrm^^m^y^b^mu m&r. «£§?*uc„ 

Ml. 28mL, 5. 57mmol)SrADxL % £tff#ffl&"r\ 2. 5B#|iaSi#Lfc 
-(^fy:^xf;V=3:l)^V^ilL, ^IEg^^(l. 62g, lR$9 
IR (Liquid film) v 2975, 2931, 2858, 1694, 1424, 1366, 1267, 1242, 1179, 1118 

max 

cm 

*H NMR(CDC1 3 , 400MHz) : 8 1.12-1.26 (1H, m), 1.45 (9H, s), 1.60-1.66 (1H, m), 
1.71-1.80 (2H, m), 1.84-1.90 (2H, qu, J=6.3 Hz), 2.57 (1H, br), 2.77 (1H, t, J=11.4 
Hz), 3.25 (2H, m), 3.45-3.51 (2H, m), 3.55 (2H, t, J=6.3 Hz), 3.88 (2H, dt, J=3.7, 
12.5 Hz), 3.97 (1H, br), 4.49 (2H, s), 7.24-7.28 (2H, m), 7.30-7.32 (3H, m); 
MS(FAB) m/z: 364 [M + H] + . 

(152c) tert-^f-yk 3- {{3-W^yy°mf^y)^/V} t°^yy-l-% 
;V^i/y—Y 
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MMMl52(152b)-?Wt£l,1t'0*J;v 3-{ [3 - {^^JA^ti/^u^^y] 
^/Wj^y^-l-^/VsK^i^-Kl. 61g, 4. 43mmol)£fl^"T\ W&M\ 

96%) zm&mfckvxmtco 

Mp 78 1C; 

IR (KBr) v 3466, 2974, 2938, 2861, 1679, 1473, 1438, 1272, 1156, 1121 cm" 1 - 

max * * 

'H NMR(CDC1 s , 400MHz) : 5 1.18-1.27 (1H, m), 1.45 (9H, s), 1.56-1.66 (1H, m), 
1.67-1.83 (5H, m), 2.36 (1H, br), 2.78 (2H, br), 2.92 (1H, br), 3.26-3.33 (2H, m), 
3.54-3.63 (2H, m), 3.77 (2H, br), 3.86 (1H, d, J=12.1 Hz); 
MS(FAB) m/z: 274 [M + H] + ; 

Anal.calcd for C ^NCW/lOfK) : C.61.11; H,9.96; N.5.09. Found C, 61.05; 
H.10.03; N,4.99. 

(i52d) 3- o^h^y)ynh°^ r±?—h 



^Wl52(152c)r^5tLfetert-y^/V 3- C(3-tKn^7 p njK^)^ 
yV)t°-<y^-l-^V^>7"h(932mg, 3. 41mmol)£ffll ^C, Hi&#|151 

9%) £?fc^frtL-C#fc 0 

IR (Liquid film) v 3315, 2930, 2856, 1739, 1368, 1244, 1125, 1052 cm" 1 ; 

max * 

*H NMR(CDC1 3 , 500MHz) : 8 1.06-1.15 (1H, m), 1.41-1.51 (1H, m), 1.62-1.69 
(1H, m), 1.72-1.85 (3H, m), 1.86-1.91 (2H, m), 2.05 (3H, s), 2.33 (1H, t, J=11.3 
Hz), 2.55 (1H, t, J=12.1 Hz), 3.00 (1H, d, J=12.1 Hz), 3.11 (1H, d, J=11.3 Hz), 
3.24 (2H, d, J=5.9 Hz), 3.44-3.48 (2H, m), 4.15 (2H, t, J=6.4 Hz); 
MS(EI) m/z: 215 M + . 

(I52e) 4-([l-(3-^Ty-2-^dry-l, >V-4— |7V) 

^Jfe0fll52(l52d)^K3tUS:3- (t°^y^y-3—r/Mh^)ynt 0 /V 
-K640mg, 2. 97mmol)£fflVv{\ »^!|151 (I51d) tCfEScLfc^fC^V^ 
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'H NMR(CDC1 , 400MHz) : 5 1.35-1.46 (1H, m), 1.57-1.74 (4H, m), 1.83-1.92 

3 

(2H, m), 2.05 (3H,s), 3.09 (1H, dd, J=9.8, 13.2 Hz), 3.26-3.50 (7H, m), 4.14 (2H, t, 
J=6.7 Hz), 6.29 (1H, d, J=7.8 Hz), 7.27 (1H, d, J=7.8 Hz), 11.9 (1H, br). 
(152f) 3-T^7-4-{3-((3-tKn^7 P P^ix)^/Ht 0 ^v ; >'-l--r 
>V) *J-x.j (2, 3-b] t 0 D ^-TriJA^rVT^ 

1 52 ( 1 52d) ^WalfcA - ( [ 1 - (3 — >7V - 2 - ^ttV -1,2- v^tK 

Pt o y^-4-^)t o ^yv ? ^-3-^/v]^h^>)7 0 nfcVvT-fe^-h^v^, m 
mm 1 5 1 ( 1 5 le) tmrnzhttm^ ^i&zn & v \ sua a #h ( 1 09m g 

Mp 166-168 *C; 

IR (KBr) v 3436, 3325, 3180, 2931, 2859, 1652, 1581, 1501, 1373, 1347 cm" 1 ; 

max 

*H NMR(CDC1 , 400MHz) : 5 1.09-1.18 (1H, m), 1.76-1.86 (3H, m), 1.86-1.94 

3 

(2H, br), 2.08-2.17 (1H, m), 2.31-2.36 (1H, m), 2.42 (1H, t, J=11.5 Hz), 2.62 (1H, 
t, J=11.5 Hz), 3.31-3.45 (3H, m), 3.48-3.54 (1H, m), 3.55-3.66 (2H, m), 3.75 (2H, 
q, J=5.5 Hz), 5.33 (2H, br s), 6.86 (1H, d, J=5.5 Hz), 6.93 (2H, br s), 8.44 (1H, d, 
J=5.5 Hz); 

MS(FAB) m/z: 365 [M + Hf ; 

Anal.calcd for C H NO S-4/5H O : C.53.89; H.6.81; N.14.79; S.8.46. Found 

17 24 4 3 2 

C.53.93; H.6.51; N.14.76, S.8.22. 
[0325] (MMmi53) 3-T^y-4-[3-(3-tKndr^PtVV)t°-<yv ? ^-l--l'/V] 
^7 [2, 3-b] bfy vV- 2 -tDVif^yT^Y mmt^m^\ - 96) 
(153a) 2,-^^)^-3- 4 )Vfxi^)V T±?—b 

J. Med. Chem. , (1996), 41, 2709-2719{£|effc&*i;fc:£fe&##K:^J&L 
fctert-^/W 3- (3-kKndr^nt»t°^!)> ? ^-l-^/V^iy7-h(626 
mg, 2. 57mmol)£ffll^t\ mMMl51 (151c) (CfE^ftfc^&f^l^J^T 

#v\ mm n mt^m (4oom g , M84%) zmwmw;tLxmc 0 

IR (Liquid film) v 3321, 2930, 2852, 1738, 1547, 1451, 1367, 1244, 1051, 1037 
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cm 

'H NMR(CDC1 3> 400MHz) : 5 0.96-1.06 (1H, m), 1.15-1.28 (2H, m), 1.35-1.49 
(2H, m), 1.53-1.70 (4H ,m), 1.78-1.86 (1H, m), 2.04 (3H, s), 2.23 (1H, t, J=11.0 
Hz), 2.52 (1H, dt, J=2.7, 12.0 Hz), 2.97-3.04 (2H, m), 4.03 (2H, t, J=6.9 Hz); 
MS(FAB) m/z: 186 [M + H] + . 

(153b) 3-[l-(3-^T/-2-^dry-l, 2-v 5 tKnfc°y^>-4— f/V) fc° 
'M1&W 1 53 ( 1 53a) X"M&L±3 - t°^y 3 -^fVl^P \£j\, T±?—b (400 

'H NMR(CDCl 3 , 400MHz) : 5 1.19-1.42 (3H, m), 1.63-1.77 (4H, m), 1.84-1.92 
(1H, m), 2, 1.94-2.01 (1H, m), 2.05 (3H,s), 2.85 (1H, dd, J=10.6, 13.2 Hz), 
3.12-3.19 (1H, m), 4.05 (2H, dt, J=2.0, 6.5 Hz), 4.12 (2H, t, J=12.5 Hz), 6.25 (1H, 
d, J=7.4 Hz), 7.29 (1H, d, J=7.4 Hz), 12.2 (1H, br). 

(153c) 3-X5/-4- [3-(3-tKndr^7°PtVV)t°^y^-l-^]^y( 
2, 3-b]t°y> J ^-2-^^>T5K 

mmm 1 53 ( 1 53b) -?$mi,tt3 - [ 1 - o - ->ry - 2 - ^-^y -1,2- ^ 

vt°Vi?>-4-^) t 0 ^yv ? ^-3—r/^]7°^^:V^7'^-h^V^, ;fe&g#ijl51 ( 
151e)^fEic$iX/c^(^V^^ ; fT^V>^iSg^^(68. Omg, 3-t° 

7^H^©W9. 4%)£jf&7^r/K7 T ;^L-t 

IR (KBr) v 3440, 3326, 3189, 2931, 2852, 1648, 1581, 1502, 1373, 1346 cm" 1 : 

max ' * 

'H NMR(CDC1 3 , 400MHz) : 8 0,98-1.08 (1H, m), 1.30-1.36 (2H, m), 1.54-1.82 
(4H, m), 1.84-2.03 (3H, m), 2.28 (1H, t, J=11.2 Hz), 2.62 (1H, t, J=11.2 Hz), 3.38 
(2H, t, J=9.6 Hz), 3.65 (2H, t, J=6.3 Hz), 5.52 (2H, br s), 6.84 (1H, d, J=5.1 Hz), 
6.97 (2H, br s), 8.41 (1H, d, J=5.1 Hz); 
MS(FAB) m/z: 335 [M + H] + . 
[0326] (mMMl54) 3-7$/-4-[3-(3-yh^iy;/nt>)fc 0 ^y^>'-l-- 
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^y[2, 3-b]t°!Jv ; ^-2-^7/V#>iyT5K(^!l^k^# ^l-109) 

(154a) tert-^/V 3- {3-^^y°xi\i°;V)\f^)-yy-l-tiJV^^yy— V 

ed. Chem. , (1996), 41, 2709-2719) (617mg, 2. 54mmol)£, xb^tKo 
7y>(l0mL)K^MU *^b^h!)!>A(55%|ftt4, 230mg, 5. 27mmol)^P 
X., ^?f#ffl^T, m&-V30 / MWLfc o £Ll&mz.3Wk^/V(0. 60mL, 9. 64 
mmoD^Px., ^UX30 y MWLtc o $bi-7K*^^hy!>A(200mg, 4. 58mmo 
Dfc^tFa^b^Ml. 2mL, 19. 2mmol)^jS^iCiiiPL, ^}fiT»lP#F H W# 

a®t)^v-y^^V^7^^n^h^7^- (—^rf-^ : g»n^7V=6 : 1) V vC 

«lfES#tffr&&(618mg, HX^95%)^»Ki:L-C#fc 0 
IR (Liquid film) v 2976, 2933, 2856, 1696, 1423, 1366, 1267, 1241, 1177, 1150 

max 

-1 

cm ; 

'H NMR(CDC1 , 500MHz) : 5 1.02-1.11 (1H, m), 1.18-1.32 (2H, m), 1.36-1.49 

3 

(2H, m), 1.45 (9H, s), 1.57-1.66 (3H, m), 1.77-1.86 (1H, m), 2.30-2.60 (1H, br), 
2.74 (1H, t, J=11.7 Hz), 3.33 (3H, s), 3.36 (2H, t, J=6.6 Hz), 3.92 (1H, d, J=12.7 
Hz), 3.80-4.10 (1H, br); 
MS(EI) m/z: 257 M + . 

(154b) 3-{3-^-Y^yy°ri\f;V)\f^y>' 

^ife^!|154(154a)l?^Uctert-y^/V 3- (3-^v-;/nt7V) t^y^y 
-l-#/V#>^7— M607mg, 2. 36mmol)£ffiV\ %1feMl5l (151c) i^fBfc 
£httm\m^^5tfc%ftto\ ^fB@^b^(362mg, »98%)£«^ 

IR (Liquid film) v 3401, 3311, 2929, 2852, 2737, 1645, 1543, 1451, 1274, 1118 

max 

-1 

cm ; 

*H NMR(CDC1 , 400MHz) : 5 0.96-1.06 (1H, m), 1.13-1.28 (2H, m), 1.35-1.49 

3 

(2H, m), 1.53-1.67 (3H ,m), 1.79-1.86 (2H, m), 2.22 (1H, t, J=11.0 Hz), 2.51 (1H, 
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dt, J=2.5, 11.8 Hz), 2.96-3.06 (2H, m), 3.32 (3H, s), 3.34 (2H, t, J=6.7 Hz); 
MS(FAB) m/z: 158 [M + H] + . 

(154c) 4- [3- (3-^^v-^ntVV) fcV^y^- 1 -jA,] - 1, 

2 - i? tKn try ^ - 3 - hy /V 



^JfeflJ 154(1 54b) -e®BaLfc3- (3-yMr^yntW) t°^y^(355m g) 2. 
26mmol)£N, N-$W/V*/WATSK(2mL) fcJgflSU (2Z) -2— 2/7V-3- 
^h^>^-2-ni>-^r^Ka. Org. Chem. , (1962), 27, 2433-2439) ( 
312mg, 1. 83mmol)^PxL x m&X*mmMWLtc 0 N, N-^vU- 

*/W*T5R v : ^/VT-fe^-^(266/iL, 1. 99mmol)^Px. N ^a-C— M# 

^b^yy^-dooxmm^f-^^m^xmmu mmnmt^-m(59. 6m g , jr 

*9. 0%)£3t£7^/K77*4&WiL-C#fc o 

IR(KBr) 3115, 2935, 2854, 2209, 1624, 1552, 1519, 1310, 1250, 1116 cm" 1 ; 
'H NMR(CDC1 s , 400MHz) : 8 1.18-1.28 (1H, m), 1.29-1.40 (2H, m), 1.55-1.75 1 
(4H, m), 1.83-1.90 (1H, m), 1.94-2.02 (1H, m), 2.85 (1H, dd, J=10.8, 13.1 Hz), 
3.14-3.21 (1H, m), 3.33 (3H, s), 3.36-3.41 (2H, m), 4.08-4.18 (2H, m), 6.27 (1H, 
d, J=7.4 Hz), 7.30 (1H, d, J=7.4 Hz), 12.23 (1H, br); 
MS(FAB) m/z: 292 [M + H] + . 

( 1 54d) 3 - T^/ -4 - [3 - (3 -y hdr^yn tW) bV<y *Ji/ - 1 -j/V) fvny [2 
, 3-b]fc>^y-2-#/M}^>T5K 

«^ 54(1 54c) -?$^tUc4- (3- (3-^h^X/nlf/V)f^y^-i-^ 
M-2-*f-tt)/-l, 2-i?tKnfyi;>'-3-^Jj?-M;/W(58. 6mg, 0. 201 
mmol)£N, N-^y^^/VAT^KdmD^^L, 2-^PnT-fcr75K(32. 8 
mg, 0. 350mmol)*3«tV8N7fCgft^M;^*^(0. 2mL)^Px.^MT2B# 

fc 0 #b^c«SSr»^7KT-i$fe#U i*«ithy?At^iL, «JET, 



WO 2005/100365 



390 



PCT/JP2005/007025 



WMn^t^-m(65. 5m g( &m93%)%n&T^/i'7TxbLxmc 0 

IR (KBr) v 3438, 3323, 3178, 2932, 2852, 1651, 1580, 1556, 1501, 1371 cm" 1 ; 

max 

'H NMR(CDC1 , 400MHz) : 5 0,98-1.08 (1H, m), 1.29-1.35 (2H, m), 1.56-1.68 

3 

(2H, m), 1.69-1.82 (2H, m), 1.84-1.92 (1H, m), 1.93-2.01 (1H, m), 2.31 (1H, t, 
J=11.0 Hz), 2.62 (1H, t, J=11.7 Hz), 3.32 (3H, s), 3.35-3.42 (2H, m), 3.37 (2H, t, 
J=6.5 Hz), 5.29 (2H, br s), 6.85 (1H, d, J=5.5 Hz), 6.99 (2H, br s), 8.43 (1H, d, 
J=5.5 Hz); 

MS(FAB) m/z: 349 [M + H] + ; 

Anal.calcd for C H NO S-1/5H O : C.58.00; H.6.99; N.15.91; S, 9.11. Found 

17 24 4 2 2 

C58.06; H.6.98; N.15.70; S.8.85. 

[0327] (HJ609155) 3-T5:y-4-C3-(4-tKndr^^;V)t°^y^-l-^/V]5 : - 
^7[2, 3-b)t°yv?>-2-^/^>i/T^K(^!j^b^#^l-97) 
(155a) tert-^/V 3-{3-tty7v&V)V^y&>-l-%j>V$*-$'?--h 

ed. Chem. , (1996), 41, 2709-2719) (1. 08g, 4. 44mmol) ^it^^> 
(lOmL)(^^U Dess-Martin^3— ^^(2. 3g, 5. 42mmol)^Px., 'M 

r, ^»®*lt, mmnmt^-md. oo g> «93%)£#fc 0 

IR (Liquid film) v 2976, 2932, 2857, 1726, 1692, 1425, 1366, 1268, H74, H50 

max 

cm '; 

J H NMR(CDCl 3 , 500MHz) : 5 1.05-1.14 (lH, m), 1. 37-1.60 (4H, m), 1.45 (9H, s), 
1.60-1.67 (1H, m), 1.78-1.85 (1H, m), 2.40-2.60 (1H, br), 2.49 (2H, t, J=7.3 Hz), 
2.80 (1H, t, ]=U.2 Hz), 3.88 (1H, dt, J=3.5, 13.1 Hz), 3.98 (1H, br), 9.79 (1H, s); 
MS(FAB) m/z: 242 [M + H]\ 

(155b) tert-^/V 3- [(3) -4-^h^>^7 t -3-acr:^] t^y^-l-^? 



WO 2005/100365 



391 



PCT/JP2005/007025 



&h*is*^/l>)hV7*~JV&x*-V&?u!)\((l. 76g, 5. 13mmol)£xh7kK 
O77^(5mL)[C^U7k^T^n-y^y^!>AC0^dr^^|g(l. 50M, 3. 
OmL, 4. 5mmol)^Dx., »#!MT, 0VX30ft%tftLtz o Rj&m&mZs H 
Ml 55 ( 1 55a) ^KiiUfctert - ^/V3 - (3 -^yy nfcW) fc°-<y 1 - 
#/V2j^>9— M675mg, 2. 80mmol)©"rh7tKn7^(5mL)^S:SlTL, 0 

4- ■. mm^^=8: d %m v ^xmmu mm g (475m g , u 

^63%) £W#?Sf £rL-C#fc 0 

IR (Liquid film) v^: 2976, 2932, 2853, 1695, 1656, 1423, 1366, 1267, 1176, 1109 
cm 

'H NMR(CDC1 3 , 400MHz) : 8 0.98-1.12 (1H, br), 1.15-1.33 (2H, m), 1.37-1.56 
(2H, m), 1-45 (9H, s), 1.58-1.66 (1H, m), 1.76-1.87 (1H, m), 1.95 (1H, q, J=7.0 
Hz), 2.08 (1H, dq, J=1.3, 7.5 Hz), 2.26-2.63 (1H, br), 2.75 (1H, t, J= 10.8 Hz), 
3.49 (3/2H, s), 3.56 (3/2H, s), 3.74-4.07 (1H, br), 3.85-3.92 (1H, m), 4.30 (1/2H, 
q, J=7.0 Hz), 4.68 (1/2H, dt, J=7.5, 12.5 Hz), 5.85 (1/2H, d, J=6.3 Hz), 6.27 (1/2H 
, d, J= 12.5 Hz); 
MS(EI) m/z: 269 M + . 

(155c) 3- (4-kRndr>;/5vV) t°^y>?^- 1 -jjjvtf^sy— h 

^Ml55(155b)T^3tLfctert-y^/V 3- [(3) 
^)t°^y^-l-^y^^7-h(465mg, 1. 73mmol)S\ ;W-/K2mL) 
&£0*(2mL)«#PU 3»«?(0. 2mL)»^ »#H^T> ^-C7« 

MIR-120PLUS, lg)eDitifit«»W: 0 Ri&WkZ&U %tm:m 

Tkmstthw&vft&u mmr. mmzg^ux, *a$^T/^Wr:i^(237 
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mm g w-fk^ (i97m g , W44%) zmvtyomtLxntco 

IR (Liquid film) v 3443, 2976, 2932, 2859, 1694, 1672, 1428, 1367, 1269, 1152 

max 

-! 

cm ; 

'H NMR(CDC1 , 500MHz) : 8 1.03-1.11 (1H, m), 1.14-1.33 (3H, m), 1.35-1.47 

3 

(4H, m), 1.45 (9H, s), 1.52-1.65 (3H, m), 1.78-1.84 (1H, m), 2.48 (1H, br), 
2.77-2.82 (1H, m), 3.64 (2H, q, J=5.4 Hz), 3.71-4.04 (2H, br); 
MS(EI) m/z: 257 M + . 

(155d) 4-k°^y>V-3--l7W^VVT-fe^— h 

^Ml55(l55c)-effiitL^ctert-^/V 3- (4-tKn^;/;/^V)fc 0 ^yvV 
-1-%/V^yy— h(301mg, 1. 17mmol)£/Bl\ MMM151 (151c) {CfE^ 

£fotcjjmm\<"Kfozft\<\ ^tfig w^^(i95m g , 

IR (Liquid film) v 3323, 2930, 2851, 1739, 1645, 1459, 1445, 1367, 1243, 1038 

max 

cm '; 

'H NMR(CDC1 , 400MHz) : 5 0.95-1.05 (1H, m), 1.12-1.25 (2H, m), 1.31-1.49 

3 

(4H, m), 1.57-1.66 (3H ,m), 1.69-1.85 (2H, m), 2.04 (3H, s), 2.21 (1H, dd, J=10.5, 
12.0 Hz), 2.52 (1H, dt, J=2.7, 12.0 Hz), 2.96-3.05 (2H, m), 4.04 (2H, t, J=6.7 Hz); 
MS(EI) m/z: 198 (M - H) + . 

(155e) 4-[l-(3— >Ty-2-^^y-l, 2->>tKnt°y>V-4--lVV) t° 

*yy - 3 - <4;V\ -?=f~>\>T^$— h 
%mm 1 55 ( 1 55d) -eSt JtLfc4 - fcf-^y - 3 - <4/Vzf<f->V T±?- h ( 1 85m 
g, 0. 928mmol)£ffl^T, ^Wl51 (151d) {CiS^tL/c^tC^V^/S^f 
ftV \ ^f&ffc^Sr^fife^ti-Stt^fC (36mg) £#fc 0 
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'H NMR(CDC1 3> 500MHz) : 5 1.16-1.50 (5H, m), 1.59-1.78 (4H, m), 1.84-2.00 
(2H, m), 2.06 (3H, s), 3.13-3.19 (1H, m), 3.49-3.55 (1H, m), 4.07 (2H, t, J=6.4 
Hz), 4.09-4.15 (2H, m), 6.25 (1H, d, J=7.8 Hz), 7.31 (1H, d, J=7.8 Hz), 12.1 (1H, 
br). 

(15 5f ) 3 - - 4 - [ 3 - (4 - 1 Rndf ^-f^/V) f^y >V - 1 - -f/V] ^/ [2 
, 3-b]t' > yv ? y-2-*/V7}?dr^T5K 
:£3&#J 155(1 55e) -C'ffijgUU - [1 - (3 - *sT J - 2 - ^**y -1,2- v?fcK 

nt°yv?^-4— f/v) t°^ys?y-3-^]y^/vTi?*-r-£/Bv\ j£6fe#Ji5i (1 
5le)^clEi^$^Lfc^^c^v^s^&*fi l *v^^iE@6«J'^b^«J(l5. 5m g , 4-t°-< 

y^-3-^/vy^^ T-fe^-r-/^£>M4. 8%) £||&T^K7 r^S^LT 
IR (KBr) v 3441, 3326, 3187, 2931, 2855, 1649, 1581, 1502, 1374, 1247 cm' 1 ; 

max * 

'h NMR(CDC1 3 , 500MHz) : 5 0,99-1.07 (1H, m), 1.25-1.33 (2H, m), 1.36-1.50 
(3H, m), 1.54-1.69 (2H, m), 1.70-1.81 (2H, m), 1.85-1.91 (1H, m), 1.96 (1H, d, 
J=11.7 Hz), 2.29 (1H, t, J=11.0 Hz), 2.64 (1H, t, J=11.7 Hz), 3.40 (2H, t, J=11.0 
Hz), 3.65 (2H, t, J=6.6 Hz), 5.34 (2H, br s), 6.87 (1H, d, J=5.1 Hz), 7.01 (2H, br 
s), 8.45 (1H, d, J=5.1 Hz); 
MS(FAB) m/z: 349 [M + H] + . 

[0328] (Hife#|156) 3-T57-4-{3-[(2-^Ty3ihdr^)^/v]t 0 -<yv?^-l-^ 
yH^y [2, 3-b] &)i?>-2-jv\<^yT^Y - 152) 
(156a) *<l/i?jV 3- [ (2-^T/^h^^)y^/H t^v 5 ^- 1 -#/V#'dr>=?- 
h 

3 - (tKndr^y^V) >V- 1 -#/M]^>y-b (Arch. Pharm 
. (Weinheim Ger. ), 323,1990, 9-12) (6. 30g, 25. 3mmoDi£r, T^fcKn 
yyy(50mL)K:&$fU Tyyn-hy/V(3. 31mL, 50. SmmoDfeJ:^*^^ 
hyy^(160mg, 2. 85mmol)SriP^., M#fflMT\ £i&-C9l$ig»#L;fco 
fc££MK:*8Mt^TO.Ml60mg, 2. 85mmol)£ii;&DU iSt&-e-l&jf #Lfc 
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W-^WJyj— (^f-^ : m^^= 3 : 1~2 : 1) ^f^tllL, @ fait 
&%)(6. 91g, HX^90%)£#fc o 

IR (Liquid film) v 2937, 2863, 2251, 1698, 1471, 1433, 1262, 1236, 1155, 1117 

max 

cm 

] H NMR(CDC1 3 , 400MHz) : 6 1.22-1.33 (1H, m), 1.40-1.53 (1H, m), 1.62-1.70 
(1H, m), 1.76-1.87 (2H, br), 2.55 (2H, br s), 2.66-2.87 (1H, br), 2.93 (1H, t, 
J=11.0 Hz), 3.35 (2H, d, J=5.1 Hz), 3.59 (2H, br s), 3.92 (1H, dt, J=4.2, 13.3 Hz), 
4.01 (1H, br s), 5.08-5.17 (2H, m), 7.27-7.35 (5H, m); 
MS(EI) m/z: 303 [M + H] + . 

(156b) 3- (fc 0 ^yi^-3-^MH^>):/n^V-hy/V 

"MMM 1 56 ( 1 56a) X-M&Ltz^i/fr 3— C(2 — i/T/^-h^y) t^V) M°^) f J 
Zs-l-jj/Vft^sy— Ml. 03g, 3. 40mmol)£ffll^T, a^ry— JV^/^yW 

^-fcmmmft&T^mitttMfxfcznfo \ mm @ mtsm (564 mg) w& 
99%) zmwmntL,xntc 0 

IR (Liquid film) v 3389, 3326, 2932, 2860, 2251, 1640, 1545, 1418, 1273, 1113 

max 

-1 

cm ; 

'H NMR(CDC1 3 , 400MHz) : 5 1.08-1.18 (1H, m), 1.40-1.51 (1H, m), 1.62-1.69 (2H 
,m), 1.75-1.83 (2H, m), 2.36 (1H, dd, J=10.0, 11.7 Hz), 2.55 (1H, dd, J=2.7, 11.7 

Hz), 2.59 (2H, t, J=6.4 Hz), 2.99 (1H, dt, J=3.3, 12.1 Hz), 3.12 (1H, d, J=12.1 Hz), 
3.32 (2H, d, J=6.3 Hz), 3.58-3.67 (2H, m); 

MS(FAB) m/z: 169 [M + H]\ 

(156c) 4 - (3 - [( 2 - ^T/^h^y) **f-JV] H°^y - 1 - - 2 - 
y-i, ^fcKot^^y-S-^/V^hy/V 

■MM®] 156(1 56b) -CSSitLfc3 - (fc°^!J Vis - 3 -^/MHr» -fu^-y^)tv 
(550mg, 3. 27mmol)£J8VvC, 'MMUl^l (151d) ^M^Htc^mi^^K 

fc&nfo \ mmit&mziLf&ftb'tmftVon ( 1 78 mg ) zmtc 0 
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! H NMR(CDC1 3 , 400MHz) : 5 1.38-1.48 (1H, m), 1.67-1.91 (3H, m), 2.03-2.11 
(1H, m), 2.61-2.64 (2H, m), 3.15 (1H, dd, J=9.8, 13.3 Hz), 3.33-3.41 (2H, m), 3.47 
(1H, dd, J=4.7, 9.8 Hz), 3.60-3.66 (2H, m), 4.08 (2H, t, J=14.5 Hz), 6.33 (1H, d, 
J=7.8 Hz), 7.33 (1H, d, J=7.8 Hz), 12.2 (1H, br). 

(156d) 3 - - 4 - { 3 - ( (2 - ^TJ^-Y^y) fcV<y >>> - 1 =f- 
^7 [2, 3-b]t°yv?>-2-^#^T5K 

mmm 1 56 ( 1 56 C ) xmmLtc4 - o - c (2 - zst ^ ;v\ t-^^^y- 
i-^)-2-^^y-i, > J tK^t' > y^-3-^^^^y/^^v^T, mmm 
i5i(i5ie)\zmmntc^mim^^!t^n^\ m^m\t^m{A2. 8m g , 3 

Mp 155-156 <C; 

IR (KBr) 3439, 3330, 3169, 2932, 2250, 1649, 1580, 1501, 1371, 1346 cm" 1 ; 
*H NMR(CDC1 3 , 400MHz) : 5 1.11-1.26 (1H, m), 1.72-1.97 (3H, m), 2.12 (1H, br 
s), 2.48 (1H, t, J=11.2 Hz), 2.54-2.64 (1H, m), 2.59 (2H, t, J=6.1 Hz), 3.34-3.50 
(4H, m), 3.60-3.69 (2H, m), 5.46 (2H, br s), 6.87 (1H, d, J=4.9 Hz), 6.96 (2H, br 
s), 8.44 (1H, d, J=4.9 Hz); 
MS(FAB) m/z: 360 [M + H] + ; 

Anal.calcd for C ? H N^S-l^H O : C,55.42; H.6.02; N.19.01; S.8.70. Found 
C.55.44; H.6.00; N.18.88, S.8.48. 
[0329] (mmMl57) 3-T^/-4-(3-{[3-(^^T^)^yfs^y]^;U}\i°-<U 

1 ^/ {2, 3 -b] 2-^^>T^K (Mx<ik&m&-%1 

-144) 

(157a) ^-yJjV 3- tte-T^y^utf^^^/ls^^yi/y-i-Xsptf^yy 

^il^iJisedsea)^^^^^ 3- [(2-^Ty^h^»^/^t°-<yv J 

>-l-%/ls?$^>7-h(2. 06g, 6. 81mmol)£, ^y-/V(30mL) Kl$gfi¥U a 
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Mx.. mm^m^r, o°cx3. smmimuz. R}tm^tmt^^^Mix.x 
&mhito mntcmmm&mMwti-bw^x&mu uj±t. M£@*uc 0 

W&tfo^yyX'ffrjjyWv'vWyyj— (^rf-y : ffim^^= 1 : 1~0 : 1) £• 
fflV^ilU®|^il(l. 31g, J»63%)£««£LT#fCo 
IR (Liquid film) v 2935, 2858, 1699, 1470, 1432, 1261, 1236, 1154, 1116, 699 

max 

cm '; 

'H NMR(CD 3 OD, 400MHz) : 8 1.20-1.32 (1H, m), 1.38-1.51 (1H, m), 1.62-1.81 
(5H, m), 2.55-2.83 (3H, m), 2.92 (1H, br s), 3.20-3.33 (2H, m), 3.38-3.51 (2H, m), 
3.91 (1H, d, J=13.3 Hz), 4.04 (1H, d, J=12.5 Hz), 5.09 (2H, s), 7.26-7.33 (5H, m); 
MS(FAB) m/z: 307 [M + H]\ 

(157b) -Oi^/V 3-{ [3- (^^T^^n^dri/^^/Vjt^y^-i-^ 

mmm l 57 ( 1 57a) xMMJt^'y/v 3 - [ (3 - T^;y° nxKdrv/) t°^y 

> ? ^-l-^^>7-h(890mg, 2. 90mmol)£, ^(5mL)*3j;U?^/Vi.T 

^r^(5mL) tm^u »#a^r, ioo°cx2mmm;WLtc 0 Ritm^mm^ 
j-^xmmu TKT'gfe^Lfcm, mm^^xm^u M^mm-rhv^x^mh 
, mj±Ts mmzm^hx, mm § m\^m (933m g , 96%) *Mm%h\jxmz. 

o 

IR (Liquid film) v 2939, 2858, 1700, 1469, 1432, 1366, 1261, 1236, 1154, 1117 

max 

cm 

'H NMR(CD 3 OD, 400MHz) : 6 1.19-1.30 (1H, m), 1.38-1.50 (1H, m), 1.62-1.81 
(5H, m), 2.15-2.27 (6H, br), 2.31-2.45 (2H, m), 2.60-2.84 (2H, br), 2.91 (1H, t, 
J=12.3 Hz), 3.20-3.28 (1H, m), 3.34-3.46 (2H, m), 3.93 (1H, br s), 4.03-4.09 (1H, 
m), 5.09 (2H, s), 7.25-7.34 (5H, m); 
MS(FAB) m/z: 335 [M + H] + . 

(157c) N, N-iy^/]^-N- [3- (\i°^])^y-3-4/^h^y)y°u\i 0 ;^TV~y 

■Mmmi57(l57b)xmMLtc^y^ 3- { (3- (^^T^^P^i^ 
^/V^^yy-i-jjsvft^sy— K926mg, 2. 79mmol)^fflV^T, 
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(535mg, &mG%)$MWfoWtVXWt<> 

IR (Liquid film) v 3400, 2936, 2858, 2796, 1655, 1544, 1468, 1273, 1164, 1115 

max * 

cm 

'H NMR(CD 3 OD, 400MHz) : 8 1.10-1.21 (1H, m), 1.6-1.58 (1H, m), 1.66-1.83 
(5H, m), 2.24 (6H, s), 2.33 (1H, dd, J=10.6, 12.1 Hz), 2.35-2.42 (2H, m), 2.53 (1H, 
dt, J=3.1, 12.1 Hz), 2.98 (1H, d, J=13.3 Hz), 3.09 (1H, d, J=12.1 Hz), 3.20-3.30 
(2H, m), 3.39-3.47 (2H, m); 
MS(EI) m/z: 200 [M + ]. 

(157d) 4- (3- ([3- {\?^JV7*;)7ri-$3r?y-\^;V)\i°^)?yZ/-\-s(;v) 
- 2 - - 1 , 2 - v^fc Kn fc°y i?y - 3 - jjjVtf—WA, 

^J6^Jl57(l57c)"C$t5tLfcN, N— ^^vV-N- [3- (t^y^-3-^ 
^^»7°atVHT5^(520mg, 2. 60mmol)£fflVvt\ HJfe^l51(l51d) m|E 

'H NMR(CDC1 3 , 400MHz) : 8 1.34-1.42 (1H, m), 1.70-1.90 (6H, m), 2.23 (3H, s), 
2.25 (3H, s), 2.38 (2H, t, J=7.4), 3.08 (1H, dd, J=9.8, 13.1 Hz), 3.23-3.48 (5H, m), 
4.02-4.14 (2H, m), 6.30 (1H, d, J=7.4 Hz), 7.34 (1H, d, J=7.4 Hz), 7.86 (1H, br). 
(157e) 3-T5/-4- (3-{ [3- (V^/V7*;)7°vitf*is}^/\,}t°^Jy 
-l-4^)^/[2, 3-b]fc°y> ; >'-2-^^>T^K 
mmMl57(l57d)-?2mLtt4- (3- ([3- &*<3-/VT$.;)zf*i$**/]*<f-jV) 

t^y^-i-^vv) -2-?^h¥y-i, 2— j?tKntry^-3-*/i^=hy/^ 

fflv^r, mmm5i usie) \z&mutjjm\z.m^Rj&&ftft\,\ mm s #h^#» 

(44. lmg, N, N-v ; ^f-/^-N-[3-(fc°-<yv 5 ^-3--l'yMh^»yntVV]T 
^^©JfeSU. 3%)^^©@^i:LTt#/c 0 
Mp 174 V; 

IR (KBr) v 3450, 3311, 3167, 2936, 2858, 1649, 1579, 1504, 1368, 1345 cm" 1 - 

max * * 

'H NMR(CDC1 3 , 500MHz) : 5 1.08-1.20 (1H, m), 1.70-1.86 (3H, m), 1.86-1.95 
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(2H, m), 2.10 (1H, br s), 2.21 (6H, s), 2.32 (2H, t, J=7.3 Hz), 2.46 (1H, t, J=10.7 
Hz), 2.59 (1H, t, J=11.2 Hz), 3.27-3.39 (2H, m), 3.41-3.50 (4H, m), 5.30 (2H, br 
s), 6.90 (1H, d, J=5.4 Hz), 7.01 (2H, br s), 8.46 (1H, d, J=5.4 Hz); 
MS(FAB) m/z: 392 [M + H] + . 

[0330] (HWJ158) 3-T^y-4-{3-[(^Ty^h^)^/V]t°^yv?>-l-^/V} 
^y[2, 3-b]t°y> ; y-2-^;V7K^T5K(^!j^b^#^-l-149) 
(158) ^l/i?;V 3- [ (v-TV^r-dri/)^^) \?^)i?y- 1 -jUs^^yy-h 

■^■■yVAs 2-{\^n^^;V))c°^y>-l-^jV^iyy—Y(Aich. Pharm 
. (Weinheim Ger. ), 323,1990, 9-12) (l. Olg, 4. 05mmol)£, xh^fcRn 
77>(lOmL)^»U«T,*^b^hy>>A(55%?ft^, 216mg, 4. 95mm 

0. 38mL, 5. 67rnmol)<D^hyK}?v7T^(7mLmWi&2m3&±frnXffiTls 
fee M^2I^P H m^Lfcm, SJC^tCTtcSrAD^., S^^£ffll^TttffiUc 0 

o ]&&Qatr>9%?/\'jJ7J*9u^by ; ?y'f— : ffiM^^=5 : 1~4 : 1) £ 

fflWTifi&SfU ^iEg«)^^(655mg, M56%)£«$3Ka.T#fc 0 

IR (Liquid film) v 3469, 2939, 2862, 1698, 1471, 1434, 1263, 1236, 1155, 1110 

max ' 

-1 

cm ; 

'H NMR(CDC1 3 , 400MHz) : 8 1.23-1.33 (1H, m), 1.41-1.54 (1H, m), 1.62-1.71 
(1H, m), 1.75-1.90 (2H, m), 2.90-2.97 (1H, m), 2.69-2.87 (1H, br), 3.38-3.50 (2H, 
m), 3.94-4.10 (1H, br), 3.93 (1H, dt, J=4.0, 13.4 Hz), 4.18 (2H, br s), 5.07-5.18 
(2H, m), 7.27-7.37 (5H, m); 
MS(EI) m/z: 289 [M + H]\ 

(158b) {t°^J^-3-^;v^^y)T±Y=.YV;v 

MMM 158(1 58a)-C545gLfe^<y^ 3-{(iyT/^h^y)^/^^Jy~ 
l-jj/Vig^yy— h(732mg, 2. 54mmol)£^/— ;P(4mL) fcigflIU BBT 
^~?A(106mg, 1. 38mmol)*3j;t5lO%/^l>A-^^(90mg)*APx.T, 
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£@*L-C, m@#Mb^(294mg, i&^75%)£«^|f<tLT#fc 0 

IR (Liquid film) 3323, 2929, 2856, 2810, 2742, 1470, 1443, 1357, 1271, 1106 

cm ; 

*H NMR(CDC1 3 , 400MHz) : 8 1.10-1.20 (1H, m), 1.41-1.52 (1H, m), 1.62-1.72 (2H 
,m), 1.74-1.85 (2H, m), 2.36 (1H, dd, J=9.8, 11.7 Hz), 2.55 (1H, dt, J=3.1, 11.7 
Hz), 2.99 (1H, dt, J=3.5, 12.0 Hz), 3.08-3.12 (1H, m), 3.38-3.45 (2H, m), 4.22 
(2H, s); 

MS(FAB) m/z: 155 [M + H]\ 

(158c) 4- {3- [(^T/^HrvO^vl/) t°^y 1 -2-^J-^y- 1 
, 2-v > tKnt°yi/>--3-^7/^-|.y^ 

158 (158b) X»mmhtc (t°-<y>V- 3-^7vy h3-» X1rh~ 1^(292 
mg, 1. 89mmol)£ffiVvr, ^Wl51 (I51d) tC|E«$tlfc^«V^JS^T 

fti \ mmfc&mtrii&ftb'tzmvtmn a 1 i mg ) zntc 

'H NMR(CDC1 3 , 500MHz) : 8 1.32-1.42 (1H, m), 1.70-1.93 (4H, m), 3.42-3.59 
(4H, m), 4.08-4.15 (2H, m), 4.29 (2H, s), 6.29 (1H, d, J=7.5 Hz), 7.36 (1H, d, J=7.5 
Hz), 12.2 (1H, br). 

(I58d) 3-T^/-4-{3-[(^Ty^h^»^/Ht°^y^-l-^}^/ 
[2, 3-b]¥l)i?>-2-%/Vtf*i'T5.h* 

mmm 1 58 ( 1 58c) -cssatu^ - { 3 - c (v-r/y y 5vh t°^y ^ - 1 - 

>T/W-2-^tf*y-i, 2-^fcKnt 0 y^-3-^^hy/v^v^ 

1 5 1 ( 1 5 1 e) tCfE«Ufc^*fetei^V ^ . «1B § 6«J-ft:^#Sl (11. 4mg, (t°-<y>V-3- 
Mp 217-218 t; 

IR (KBr) 3426, 3328, 3156, 2932, 1649, 1581, 1504, 1371, 1346, 1111 cm" 1 ; 
'H NMR(CDC1 3 , 400MHz) : 8 1.13-1.25 (1H, m), 1.75-1.87 (1H, m), 1.88-1.96 



WO 2005/100365 



400 



PCT/JP2005/007025 



(2H, m), 2.11-2.22 (1H, br), 2.47 (1H, t, J=11.0 Hz), 2.61 (1H, t, J=11.0 Hz), 
3.40-3.58 (4H, m), 4.24 (2H, s), 5.28 (2H, br s), 6.88 (1H, d, J=5.5 Hz), 6.96 (2H, 
br s), 8.45 (1H, d, J=5.5 Hz); 
MS(FAB) m/z: 346 [M + H] + ; 

Anal.calcd for C H NO S-7/10H O : C.53.68; H,5.74; N, 19.56; S.8.96. Found 

16 19 5 2 2 

C53.67; H.5.56; N.19.34, S.8.96. 
[0331] (HJfe^l59) 3-T57-4-{3-[(2-tKndr^ r .^>')^/w]t: 0 ^y^-i 

(159a) -^vVV 3-[(2-tert-7>^>-2-^y^^»tKn^v-^/V] 
t°^y - 1 - i3/V^^yy— V 

^-yV/V 3-(tKndr^^)t 0 ^y^-l-^;V^^7— h(Arch. Pharm 
. (Weinheim Ger. ), 323,1990, 9-12) (11. 97g, 48. Olmmol), -fttffi 
^tert-^yV(l6. 3mL, ll(hnmol)RXfrl?-n-7^/l'Ty*~VJ>fi&WZ7k 
«(3. 8g, llmmol)cD-<^V(l8mL)^»^7k?^T, 50%7kWt4kfh})$ 

yyjjf/Vjjy^v-^ysfyy^ (^rf->- : ffiM^/^= 5 : 1 ~4 : 1) K WISL 
, TO^t)(l6. 88g, I|X^96%)iH#fc 0 

IR(film) v 3033, 2935, 2858, 1747, 1701, 1431, 1368, 1260, 1232, 1138, 979, 

max 

850, 734, 699 cm" 1 ; 

*H NMR(CDC1 , 400 MHz) 5 1.28 (1H, br s), 1.47 (10H, s), 1.67 (1H, br s), 1.84 

6 

(2H, br s), 2.76 (1H, br s), 2.88 (1H, t, J = 10.3 Hz), 3.30-3.44 (2H, br m), 3.92 
(2H, s), 3.98 (1H, br s), 4.10 (1H, br s), 5.13 (2H, s), 7.27-7.39 (5H, m); 
HRMS m/z: found [M + H] + 364.2111, calcd for C H NO [M + H] + 364.2124. 

20 30 5 

(i 59b) ({i - [ (^vv^3-» jj/v^Mt*^) i/y- 3 — iw v^y) mm 

MMM 1 5 9 ( 1 59a) X-M&l'tc^y vVV 3 - [ (2 - tert-7>3r^ - 2 - tty^h 
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dr^)tKn^^/V]t°-ii;^>-l-^^=3r^7-h(5. 04g, 13. 9mmol)tf>m 

tl^)V^y^xi^Wyy^- (^rf-^: :4~1 : 5) ^£9*t$iU fil 

fB^teO. 86g, JiX*91%)^#fc 0 

IR (film) v 3065, 2937, 1698, 1441, 1263, 1139, 977, 699 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.24-1.40 (1H, m), 1.41-1.56 (1H, m), 1.57-1.72 
(1H, m), 1.73-2.00 (2H, m), 2.78-3.30 (2H, m), 3.31-3.48 (2H, m), 3.57-4.15 (4H, 
m), 5.13 (2H, br s), 7.27-7.40 (5H, m); 
MS (FAB) m/z: 308 [M+H] + , 264, 246, 176. 

(159c) sOi/fr 3-[(2-tKn^^h^)^7V]t^yv?^-i-^;v^cy 
y-h 

TkM^^-f-YV^^iO. 785g, 20. 8mmol)(Dxh7tKti77 
^{20mL)mffimz = yyfc*$m^~-Tsl4§fc(3. 5mL, 27. 7mmol) &7.k?£T 

<4>^<<otmru 30ttMWLtc o Kfcm&m^ mmmi59(i59b)xm^tz({i 

-[(^>^^^y)^/\-^/U]^^y~3-^/U)^h^>)mm(5. 317g, 17 
. 3nMiol)<DThytVvyy>(22mL)mWi$:ffiTU 0VX3mmmWLtc<Dh, * 

^y-/v(5mL)^p^fe 0 ^m^±y^Hc^^mLmm^^(ioomL)xm, 

6g, W90%)£#fc o 

IR (film) v 3446, 2933, 1698, 1435, 1261, 1154, 1072, 699 cm" 1 ; 

IBM ' 

'h NMR(CDC1 3 , 400 MHz) 8 1.20-1.34 (1H, m), 1.40-1.55 (1H, m), 1.57-1.72 
(1H, m), 1.74-1.94 (2H, m), 2.75-3.15 (2H, m), 3.29-3.37 (2H, m), 3.42-3.60 (2H, 
m), 3.64-4.03 (4H, m), 5.12 (2H, br s), 7.25-7.37 (5H, m); 
MS (FAB) m/z: 294 [M+H]\ 250, 246, 226, 165. 
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(159d) 2- (t°^Vi/y-3-4Wh*y)^;-/U 

^mnmur. mmm 159(1 59c) -ejKaSLfc^^ 3-[(2-tKo^^^ 

^^/V^y^-l-^yV^^-hd. 767g, 6. 02mmol)O^y-/K 
7mL)«iC, 10%^7v?^-^^«(150mg)^Px., ^JBETk^^H^T, 4 

#^tl/fe|fi^ifeS:'>y*y^*7A^n-Th^77-f— (Chromatorex, (NH), Fuj 
i Silysia Chemical LTD. ) (100%^^/V) fc WffiMU ^fB^-g^ (83 
6mg, liX^87%)£#fc 0 

'H NMR(CDC1 , 400 MHz) 5 1.05-1.19 (1H, m), 1.39-1.51 (1H, m), 1.61-1.70 

6 

(1H, m), 1.73-1.86 (2H, m), 2.11 (2H, br s), 2.37 (2H, t, J = 10.2 Hz), 2.57 (2H, t, 
J = 11.7 Hz), 2.99 (2H, d, J = 12.1 Hz), 3.12 (2H, d, J = 12.1 Hz), 3.325 (2H, d, J = 
6.3 Hz), 3.46-3.58 (2H, m), 3.69-3.77 (2H, m). 

(15 9e) 4 - { 3 - [ (2 - fcKn^S^Hf ^U]bT^y - 1 - jjV} - 2 - =f-^r 
*y-l,2- i/t Kn t°y i/y - 3 - ii;v$- YV/V 

^Ml59(l59d)T^^Lfc2-(t°^y> ? ^-3--r;Mh^>)^y--/V(749 
mg, 4. 70mmol)i(2Z)-2-^Ty-3-^h^>^-2-^^T^K0. Or 
g. Chem. , (1962), 27, 2433-2439) (780mg, 4. 58mmol)2rN, N-iW" 
/V3to^T5K(8mL)ICjg#U '£UX*2mmm.WLtc 0 H^N, N-v^/V/JvIaA 
TSK *J*3->VT±9—M0. 73mL, 5. 50mmol)^S)»(^IIX., ^M^Tll- 

i^f^:^;^=98:2)^^tilU #f24bl^ (283mg)£#fc 0 Jfe 
*21% 0 

IR (film) v 3193, 3148, 3043, 2932, 2859, 2207, 1621, 1571, 1448, 1361, 1249, 

max 

1167, 1121, 1059, 781, 599 cm" 1 ; 

'H NMR(CDC1 , 400 MHz) 5 1.27-1.41 (1H, m), 1.62-1.76 (1H, m), 1.86 (2H, br 
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d, J = 9 Hz), 2.08 (1H, br s), 2.70-2.98 (1H, br s), 3.065 (1H, dd, J = 9.8, 13.3 Hz), 
3.24-3.38 (2H, m), 3.445 (1H, dd, J = 4.7, 9.8 Hz), 3.48-3.60 (3H, m), 3.74 (2H, 
t, J = 4.7 Hz), 4.03 (2H, br d, J = 13.7 Hz), 4.325 (2H, br d, J = 13.7 Hz), 6.36 
(1H, d, J = 7.4 Hz), 7.395 (1H, d, J = 7.4 Hz); 

HRMS m/z: found [M + H] + 294.1254, calcd for C H NOS[M + H] + 294 1276 

14 20 3 2 

( 1 59f ) 3 - TKS - 4 - { 3 - [ ( 2 - tKu* Mr ^;V\\f^y y y - \ -y,v } 
^y[2, 3-b]t°yv ; ^-2-^/^d r f-^K 

1 59 ( 1 59e) T?M^Lfc4 - { 3 - [ (2 - tVn^y^Y^y) ^;v\t°^)iyy 

2-v ? tKnt°y> 5 ^-3-i;y^rMJ/v^V^ 

IR (KBr) 3438, 3326, 3191, 3148, 2931, 2856, 1648, 1581, 1502, 1448, 1372, 
1247, 1123, 1059, 960, 825, 737, 605 cm" 1 ; 

'H NMR(CDCl g , 400 MHz) 5 1.07-1.22 (1H, m), 1.72-2.03 (4H, m), 2.15 (1H, br 
s), 2.46 (1H, br t, J = 10.2 Hz), 2.61 (1H, br t, J = 10.2 Hz), 3.31-3.59 (6H, m), 
3.72 (2H, br s), 5.30 (2H, br s), 6.875 (1H, d, J = 5.4 Hz), 6.97 (2H, br s), 7.835 
(1H, d, J = 5.4 Hz); 

HRMS m/z: found [M + H] + 351.1496, calcd for C H N O S [M + H] + 351 1490 

16 23 4 3 ' 

[0332] (mmmi60) 2- ({l-[3-T^y-2-(T5/^#-yV)^/[ 

2, 3-b]t°y^-4-^]t°^y^-3-^}p<^>)^;^WW-h(^iJ 
^fb-£W-!§-l-182) 

(160a) ^yy~/V 3-({2-[(y^^/V*-/V)^d r ^]^f>d r ^^ / v)t°^y^^ 

titi^T, hy^vVT5>(l. 70mL, 12. lmmolh ^>;V1^-/Wmy 
K(0. 87mL, 11. 2mmol)tHifi^|159(159c)-CS{5gLfc^^ 3-[(2-fc 
Yn*y*y*y)^,v}}?^sy-i-Z;v^s7~H2. 74g, 9. 34mmol)cD 
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~2:l){Z.£<ommummt&m(3. 25g, Ifcs£94%)£#/c 0 

IR (film) v 2937, 1697, 1433, 1354, 1236, 1175, 1019, 922, 807 cm" 1 ; 

max 

'H NMR(CDC1 , 500 MHz) 5 1.16-1.28 (1H, m), 1.41-1.55 (1H, m), 1.62-1.73 

3 

(1H, m), 1.74-1.87 (2H, m), 2.62-2.82 (1H, m), 2.83-3.13 (4H, m), 3.27-3.41 (2H, 
m), 3.64 (2H, br s), 3.93-4.17 (2H, m), 4.31 (2H, br s), 5.07-5.18 (2H, m), 
7.28-7.41 (5H, m); 

HRMS m/z: found [M + H] + 372.1448, calcd for C H N O S [M + H] + 372.1480. 

17 26 1 6 

(160b) -<Vi/;v 3-[(2-Ti/K^h^^)^v]t°^y> ? ^-l-^^^7 

Tv ? ^hi)'>A(723mg, 11. 12mmol) 160(1 60a) XW^tc^yy' 

J— h(3. 178g, 8. 56mmol)tf)N, N-^5Vl^yW^K(l0mL)^M£80't 
X*mmmW$Ut. 0 £OS^fc^:^W50rnL) tfr (20mL) £1)\\X.Xft 
Itfco »S^|D^*(2xl5mL)T^^m, M^H>^-ei£;tiU 

Bm^^ = 7:3)\zMWW:UMBfcftV0(2. 721g, Wl00%)*ntz o 

IR (film) v 2934, 2103, 1699, 1432, 1235, 1153, 699 cm" 1 ; 

max 

! H NMR(CDC1 3 , 500 MHz) 5 1.22-1.34 (1H, m), 1.40-1.54 (1H, m), 1.62-1.72 
(1H, m), 1.74-1.89 (2H, m), 2.64-2.95 (2H, m), 3.26-3.41 (4H, m), 3.53-3.63 (2H, 
m), 3.94-4.15 (2H, m), 5.07-5.19 (2H, m), 7.28-7.39 (5H, m); 
MS (FAB) m/z: 319 [M+H]\ 275, 242, 211, 183, 91, 63. 

(160c) -<^/V 3-({2-[(tert-^>dr^^/K=/V)T5y]^h^>}^;l-) 
K'^yy- 1 -Xsl-tf^yy—h 
V)y^)Vit^y^y{2. 280g, 8. 69mmol) £^#J 160 (160b) T'l^^fc^ 
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, 8. 28inmol)©^h7tKo77>(8mL)^{^x.^ia{CT20NpWSt^Lfco 

Ml. 987g, 9. lOmmoD^Pxi, MK40l$F B M#Uc o JxJS^^ML-T^ 
ktlfd|§£j55c^£ j}?/Vj]y A^n-e |s^7^w. (^^^j-y . gjsggai^. ,v = 8 : 2) 
tWMU MrMb^(3. 21 8g, M99%)£#fc 0 

IR(film) 3355, 2933, 2861, 1701, 1520, 1433, 1260, 1237, 1155, 1121, 985, 
867, 764, 699 cm" 1 ; 

'H NMR(CDC1 3 , 400 MHz) 5 1.17-1.30 (1H, m), 1.44 (10H, s), 1.58-1.70 (1H, m), 
1.72-1.83 (1H, m), 2.75 (1H, br s), 2.92 (1H, t, J = 10.9 Hz), 3.28 (4H, d, J = 5.9 
Hz), 3.37-3.48 (2H, m), 3.87-4.06 (2H, m), 4.68-5.05 (1H, m), 5.12 (2H, m), 
7.25-7.37 (5H, m); 

HRMS m/z: found [M + H] + 393.2429, calcd for C H N O [M + Hf 393 2389 

21 29 10 2 

(160d) tert-y^/V 2-(tX|Ji?y-3-^^ i /) x ^^ ;W ^| > 

i^ffl^r, mmm i6ou 6o c ) ^m&ut^yv/v 3- ({2-[(tert-^>^ 

^/^-/v)T$y]^^>}^v)t 0 ^y^-i-^^>7-).(3. 158g> 8 

Chromatorex(NH), Fuji Silysia Chemical LTD. ) (I00%@^3^vl^) dJ; 
m%U WM{t&m(2. 018g, l)X$97%)^|fc, 

IR (film) 3303, 3205, 2978, 2939, 2857, 2804, 1690, 1560, 1367, 1275, 1170, 
1126, 979, 949, 869, 777, 608 cm"'; 

'H NMR(CDC1 3> 400 MHz) 5 1.03-1.16 (1H, m), 1.44 (9H, s), 1.56-1.69 (2H, br 
s), 1.70-1.81 (2H, br s), 2.32 (1H, t, J = 10.9 Hz), 2.54 (1H, t, J = 10.9 Hz), 2.99 
(1H, d, J - 12.2 Hz), 3.10 (1H, d, J = 12.2 Hz), 3.20-3.32 (4H, m), 3.43 (2H, br s), 
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4.86 (1H, br s); 

HRMS m/z: found [M + H] + 259.1998, calcd for C H N O [M + H] + 259.2021. 

13 27 2 3 

(I60e) tert-^/V 2-(^^-3-^;Mh^»if;l'*/>/W-h 
HJfe^Jl60(160d)-e®l3iUfctert-^/W 2- (t°-<U^-3-^/Mh^) 

IR (KBr) v 3344, 3190, 3130, 2974, 2933, 2861, 2208, 1703,1620, 1515, 1450, 

max 

1365, 1302, 1249, 1170, 1167, 1120, 999, 964, 856, 781 cm" 1 ; 
'H NMRCCDQ, 400 MHz) 5 1.30-1.40 (1H, m), 1.44 (9H, s), 1.63-1.74 (1H, br 
s), 1.80-1.91 (2H, br d), 2.02 (1H, br s), 3.00-3.10 (1H, m), 3.22-3.33 (4H, m), 
3.38-3.50 (3H, m), 4.03-4.17 (2H, m), 4.89 (1H, br s), 6.28 (1H, d, J = 7.0 Hz), 
7.28 (1H, d, J = 7.0 Hz); 

HRMS m/z: found [M + Hf 393.1998, calcd for C H N O S [M + H] + 393.1960. 

19 29 4 3 

(160f) tert-y"^/V 2-({l-[3-T5y-2-(T$y^/V/1?^/V)^y[2, 3- 

b]t°y^-4-^/Ht°-<y> j >-3--r^}^^i/)^^-/^/w^-h 

H*6^J160(160e)-eS3tLfctert-^/V 2- (^^-3-^^) 
IR (KBr) v 3440, 3326, 3186, 2973, 2931, 2859, 1706, 1648, 1581, 1502, 1451, 

max 

1367, 1248, 1169, 1122, 1056, 995, 961, 865, 736, 557 cm" 1 ; 
'H NMR(CDCl , 400 MHz) 5 1.05-1.22 (1H, m), 1.42 (9H, s), 1.71-1.95 (3H, m), 
2.10 (1H, br s), 2.46 (1H, br t, J = 10.2 Hz), 2.59 (1H, br t, J = 10.2 Hz), 
3.21-3.55 (8H, m), 4.82 (1H, br s), 5.33 (2H, br s), 6.90 (1H, d, J = 5.5 Hz), 6.99 
(2H, br s), 8.46 (1H, d, J = 5.5 Hz); 

HRMS m/z: found [M + H] + 450.2160, calcd for C H N O S [M + H] + 450.2175. 

21 32 5 4 
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[0333] (3gife#1161) 3-T5/-4-{3-[(2-TV^h^»^yV]t°^yv 5 ^-l--r 
33) 

^«6«»Jl60-e$SijgLfctert-^/V 2- ({l-[3-T^y-2-(T?y^^V 

)f-^/[2, 3-b]t°y^v-4--r/v]t ,> -<y^-3--r/v}^h^)^^yw^ 

—h(259mg, 0. 58mmol)£l, 4— ✓ ? ^-^>(4mL) KSSiBU 4Ni£8fe— gj^n 
^;v(3mL)^Px.MJt#Lfc 0 &«@5fefL #^«&fift£MJBETI£*i 

IR (KBr) v 3309, 3169, 2967, 2932, 2859, 1649, 1513, 1482, 1385, 1257, 1107, 

max 'ii 

1044, 963, 803, 729, 555, 476 cm" 1 ; 

'H NMR(CD 3 OD, 400 MHz) 5 1.31-1.46 (1H, m), 1.75-1.95 (3H, m), 2.20 (1H, br 
s), 3.02-3.18 (3H, m), 3.20-3.31 (1H, m), 3.38-3.50 (2H, m), 3.57-3.70 (2H, m), 
3.92 (1H, br d, J = 12.5 Hz), 4.04 (1H, br d, J = 12.5 Hz), 7.23 (1H, d, J = 7.0 Hz), 
8.35 (1H, d, J = 7.0 Hz); 

HRMS m/z: found 350.1657 [M - 2HC1 + H]\ calcd for C H N O S [M - 2HC1 + H 

16 24 5 2 

] + 350.1650. 

[0334] mifomiQ2) 3-T5/-4-(3-{[2-(v ? ^/VT^)-2-^y^h^]^ 
#-51-1-155) 

(i62a) -<y^v 3-{2-l(i??ti-svT*;)-2-tty^b^y]^Mt°'< i rJ 

mmm 1 59 ( 1 59b) xm^tz «i - 1 (^yy^^y) ^i^rvi/it^y >v- 3 

-JMth^ismWta. 062g, 3. 45mmol)(D^^^(25mL)«{-, » 
T, bV^/^TV^(0. 53mL, 3. 8mmol)Wnn^txf^(o. 36mL, 3. 8m 
mo\)&1)\\K.XimmMWLtc 0 H(CM)^^T5^(0. 6mL, 4. 32mmol)£v^ 
/VT5>1&g?i&(352mg ( 3. 8mmol)^RStm^Mx.mmmWhtc<Dh, ^UiC 

rm^mwLtco Hf&^^^^^7K(i5mL)^px.Tf*aj^^fv^, m 
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4£>(961mg, W83%)£#fc 0 

IR (film) v 3567, 3495, 2934, 2858, 1698, 1664, 1498, 1432, 1260, 1235, 1152, 

max 

1113, 980, 764, 700 cm" 1 ; 

*H NMR(CDC1 3 , 400 MHz) 8 1.17-1.32 (1H, m), 1.46 (1H, br s), 1.60-1.72 (1H, 
m), 1.75-1.91 (2H, m), 2.72 (1H, br s), 2.81-3.09 (7H, m), 3.27-3.44 (2H, m), 
3.86-4.13 (4H, m), 4.68-5.05 (2H, m), 5.04-5.16 (2H, m), 7.25-7.37 (5H, m); 
HRMS m/z: found [M + H] + 335.1964, calcd for C H N O [M + H] + 335.1970. 

17 28 2 4 

(162b) N, N-v ? ^/^-2-(t°^i;^-3--r/Mh^»T-fehT5K 

^ife^!ll62(l62a)-eM3tLfc-<^v ; /V 3 - { 2 - [ (^^WT^) -2-^y^ 
b^y]^^}^^y-l-^/^^y—h(936mg, 2. 80mmol)cD^y— 

Iti, #^fca^^^^y^^/V^77A^P-vh^7^-(Chromatorex, ( 
NH) , Fuji Silysia Chemical LTD. ) (100%^^/V) {^fifSiU HfE 
^^(506mg, JR^90%)^#7t o 

IR (film) v 3460, 3309, 2930, 2854, 1651, 1505, 1447, 1404, 1346, 1265, 1109, 

max 

1023, 886, 859, 806, 709, 574 cm" 1 ; 

] H NMR(CDC1 3 , 400 MHz) 5 1.07-1.17 (1H, m), 1.38-1.51 (1H, m), 1.61-1.80 
(1H, m), 1.70-1.86 (2H, m), 2.36 (1H, dd, J = 9.8, 11.7 Hz), 2.54 (1H, dt, J = 2.7, 
11.7 Hz), 2.94 (3H, s), 2.97 (1H, br s), 3.01 (3H, s), 3.14 (1H, br d, J = 12.1 Hz), 
3.29-3.36 (2H, m), 4.10 (2H, s); 

HRMS m/z: found [M + H] + 201.1611, calcd for C H N O [M + H] + 201.2890. 

10 21 2 2 

(162c) 2-{[l-(3-v-T/-2-^h3ry-l, 2- v?fcRnt:°y>>y-4---|7W) fc° 
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^)T±bT^(5. 695g, 28. 44mmol)M2Z) -2—>T/-3-^M->:/^-2 
Org. Chem. , (1962), 27, 2433-2439) (4. 825g, 28. 3 
4mmol)£:^/-Ml00mL) fcffiiBU ^fi-C13Bf Hg»Ul 0 mWiZ^Ltc 

3vKT-fe*-/W4. 16mL, 31. 27mmol)^nx., ^M(CT«^#Lfc 0 

:^y-^=98:2~85:15)SrffiV^#fS8U £fB-ffrg^(2. 455g)£#fc 0 Jfc* 
26% 0 

IR (KBr) v 3138, 3036, 2933, 2858, 2206, 1649,1618, 1511, 1446, 1300, 1244, 

max * ' ' 

1170, 1164, 1113, 1004, 964, 855, 782 cm"'; 

'H NMR(CDC1 3 , 400 MHz) 5 1.29-1.43 (1H, m), 1.59-1.81 (3H, m), 1.99-2.12 
(2H, m), 2.95 (3H, s), 2.97 (3H, s), 3.07-3.11 (1H, m), 3.21-3.31 (1H, m), 
3.36-3.53 (2H, m), 4.05-4.18 (4H, m), 6.32 (1H, d, J = 7.4 Hz), 7.31 (1H, d, J = 
7.4 Hz); 

HRMS m/z: found [M + H] + 335.1545, calcd for C H NOS[M + H] + 335 1541 

16 23 4 2 

(I62d) 3-T57-4- (3-{[2-(^^/VT^y)-2-^y^h^>]^/W}t° 
^yvV-l--f»^n/[2, 3-b]fc°y>^-2-#/^3rlHK 
^ife^l62(162c)-eMitUc2-{[l-(3-^Ty-2-^^y-l, 

Pt°y^-4-^)t°-<yv?^-3-^Hyh^^}-N, N-^y^r-fehT^K^ 

IR (KBr) v 3436, 3324, 3187, 2930, 2855, 1646, 1579, 1501, 1466, 1371, 1354 

max ' 

1248, 1118, 1058, 961, 825, 737, 475 cm" 1 ; 

'H NMR(CDC1 6 , 400 MHz) 5 1.07-1.24 (1H, m), 1.68-1.95 (3H, m), 2.15 (1H, br 
s), 2.42-2.64 (2H, m), 2.93 (3H, s), 2.98 (3H, s), 3.32-3.57 (4H, m), 4.12 (2H, s), 
5.27 (2H, br s), 6.90 (1H, d, J = 5.5 Hz), 6.87 (2H, br s), 8.43 (1H, d, J = 5.5 Hz); 
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HRMS m/z: found [M + H] + 392.1754, calcd for C H NOS[M + H] + 392.1756: 

18 26 5 3 

Anal. Calcd for C H N O S-H O: C.52.79; H.6.65; N.17.10. Found: C.53.12; 

18 25 5 3 2 

H,6.25;N,17.27. 

[0335] (HM163) 3-T$J-4-{3-{[2-&^frT$;)-2-tty^h*i/'b ts ? 
^}tXy^-i-^;v)fx/[2, 3-b]fc°y> ; >'-2-^^/K^rf-^K(f!j7jMb^ 
#■§■1-164) 

(163a) 3-{2-[(> ? ^/i^T5y)-2-^y^^>]^^}t 0 ^y^ 

%mm 1 59 ( 1 59b) -ZW&Ut ({1 - C */VjJ?-^]tf^j; ^y- 3 

-^/W^>)ftB&(920mg, 2. 99mmol)(D^b^^(30mL)M[^ 7JC& 
T, bV^^T^iO. 44mL, 3. 14rnmol)<^nn^:j^vV(0. 3mL, 3. 14m 
mol)SrAP^.fc 0 SJ^^lBfra^LfeOtj^^/VT^XO. 61mL, 5. 98mmo 

: 1) f-WfitMU SfB^b^ (958mg, «88%) £#fc D 

IR (film) v 3553, 3496, 2935, 2858, 1698, 1664, 1468, 1433, 1261, 1235, 1153, 

max 

1115, 983, 765, 699 cm" 1 ; 

'H NMR(CDC1 3 , 400 MHz) 5 1.04-1.32 (7H, m), 1.46 (1H, br s), 1.58-1.74 (1H, 
m), 1.82 (2H, br s), 2.71 (1H, br s), 2.86 (1H, br t, J = 10.9 Hz), 3.16-3.46 (6H, 
m), 3.96 (1H, br s), 4.06 (3H, br s), 5.02-5.18 (2H, m), 7.22-7.37 (5H, m); 
HRMS m/z: found [M + H] + 363.2290, calcd for C H N O [M + Hf 363.2283. 

20 31 2 4 

(163b) N, N-v ? ^/V-2-(t°-<y> ? y-3-^yMr-dri/)T-fehT5K 

IiSiMT> MMmi63(l63a)X^m^Vtc^iy/P 3- {2-[(v?a:^T5 
y)-2-^y^h^>]^/V}t°-<y^-l-^^7}<^7--h(946mg, 2. 61m 
mol)<D^y-M7mL)M{-, 10%/<?WA-fcm(ll0mg)%Mx., f ff* 
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matorex(NH), Fuji Silysia Chemical LTD. ) (I00%g^^^^/V) \Z£<Qffi 
^IE-fb^(549mg, »92%)£#fc 0 

IR (film) 3464, 3310, 2932, 2853, 1643, 1464, 1440, 1380, 1268, 1221, 1123, 
1109, 1035, 858, 796, 590 cm" 1 ; 

J H NMR(CDC1 3 , 400 MHz) 8 1.08-1.22 (7H, m), 1.38-1.51 (1H, m), 1.57-1.71 
(2H, m), 1.75-1.88 (2H, m), 2.36 (1H, t, J = 11.7 Hz), 2.54 (1H, t, J = 11.7 Hz), 
2.99 (1H, d, J = 11.7 Hz), 3.14 (1H, d, J = 11.7 Hz), 3.28-3.43 (6H, m), 4.10 (2H, 
s); 

MS (EI) m/z: found [M + H] + 229.19, calcd for C H N O [M + Hf 229 34 

12 25 2 2 

(163c) 2-{[l-(3-5/T/-2-^2h*y-l, 2-^tKnfcW^-4--fVW)fc° 

-N, N-^^rirhT^K 
3lifem63(l63b)-e§^UcN, (t°^yi?y-3-^/M^ 
is)T±hT^V (524mg, 2. 3mmol) (2Z) -2-^T/-3-^Mr>':/^-2-n: 
y^T^(J. Org. Chem. , (1962), 27, 2433-2439) (389mg, 2. 3mmol 
)£N, N-i?^;ls*^J*T^(100mL)imMU Mt'2. mmMWLfz 0 E 
«iCN, N-vW/MJvVAT^K *J* : f-;VT±Z-/V{0. 365mL, 2. 8mmol) 

;V%Jj*?xi^yyy74~- : y^/— 98 : 2~85 : 1 5) R XfMM?v 

'H NMR(CDC1 3 , 400 MHz) 8 1.15 (3H, t, J = 7.0 Hz), 1.21 (3H, t, J = 7.0 Hz), 
1.26-1.54 (1H, m), 1.64-2.03 (3H, m), 2.03-2.06 (2H, m), 3.05-3.14 (1H, m), 
3.23-3.58 (6H, m), 4.03-4.22 (4H, m), 6.38 (1H, d, J = 7.4 Hz), 7.38 (1H, d, J = 
7.4 Hz). 

(163d) 3-T5/-4- (3-{[2-(v ; ^/VT5y)-2-^ynih^>]y^}t° 
^]}iyy-l-4/^)^J[2, 3-b]t>^-2-#7l^eiKK 
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Mlfeffl 1 6 3 ( 1 6 3c) T*W&\JZ2 ~ { [1 - ( 3 - 9 S7 J - 2 - °?tty - 1 , 2 - K 
vt°})i/y-4-4M t°^Uv ? ^-3--r/V]^h= 3 f-v'} -N, N-S*xfvl'7izr75K& 
fftria£-*KK84mg)£, 2-^nnT-fehT5K(22mg, 0. 23mmol) , 8N?kiHl^h 
y!^Mc*§f£(lmL)3ttm, N-^;V*;VA7^K(lmL) ^M^LSWII^L 

yV=95:5)^J;i9|fML^fBjb^(55mg)Sr#fc 0 (2Z) -2-^7/- 3- J^r 

- 2 - ^^75K/^<£>JW5% 0 
IR (KBr) v 3425, 3327, 3178, 2967, 2933, 2857, 1644, 1579, 1501, 1458, 1371, 

max 

1354, 1247, 1122, 1108, 1059, 962, 823, 770, 596, 477 cm" 1 ; 

*H NMR(CDC1 , 400 MHz) 5 1.05-1.21 (7H, m), 1.70-1.96 (3H, m), 2.14 (1H, br 

6 

s), 2.43-2.64 (2H, m), 3.20-3.59 (8H, m), 4.10 (2H, s), 5.25 (2H, br s), 6.87 (1H, 
d, J = 5.1 Hz), 6.97 (2H, br s), 8.43 (1H, d, J = 5.1 Hz); 

HRMS m/z: found [M + H] + 420.2075, calcd for C H N O S [M + H] + 420.2069. 

18 26 5 3 

[0336] mmmiQA) A-{3-{[2-{T^;VT^A^Y^WM^))^>-^-^^ 
) -3-7^/^/[2, 3-b]t°yv ? ^-2-^/V^^5K(^!l^^#-^l-17 

3) 

mmm 1 6 1 -emtutz - 75/ - 4 - { 3 - [ ( 2 - 7^y ^ h^x) ^M\f^)'y> 

-l-^7V}^/[2, 3-b]t°y^-2-^77^W5K H461ftJ£(38mg, 0. 08 
9mmol)04S^^^(2mL)SSS^ % bV^^TV^(46uU 0. 331mmol)£ 

(lOmL) btm-k£jk (lOmL) ZtiHTLftMUto IIIMtW^-C^SU 

= 96:4Mc^OU^«Wfl^tK29. 3mg, lR$84%)r#fc„ 

IR (KBr) v 3437, 3319, 3194, 2930, 2855, 1648, 1555, 1501, 1439, 1372, 1246, 

max 

1122, 1056, 996, 960, 824, 736, 475 cm" 1 ; 
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J H NMR(CDCl g) 400 MHz) 8 1.06-1.19 (1H, m), 1.64-2.01 (6H, m), 2.13 (1H, br 
s), 2.40 (1H, br t, J = 10.7 Hz), 2.64 (1H, br t, J = 10.7 Hz), 3.24-3.61 (8H, m), 
5.43 (2H, br s), 5.90 (1H, br s), 6.90 (1H, d, J = 5.4 Hz), 6.99 (2H, br s), 8.47 (1H, 
d, J = 5.4 Hz); 

HRMS m/z: found [M + H] + 392.1769, calcd for C H NOS[M + H] + 392.1756 

18 26 5 3 

[0337] (HJ60IJ165) S-T^y-4-(3-{[2-(^^M^T^/)^h^y]^^}^]) 

1 - w» ^/ [2, 3 - b] t°y i?> - 2 -jj/vtf {frmk&m^i - 

181) 

■^rif^Hfcd. 03mL, 8. 27mmol) % N-tKn^>^>W5K(l. Og, 8. 69 
mmol) 4o &Xfl - x-f-jV- 3 - (3 - if^/UTSJ-fv fcVV)- ^jKS^K 

66g, 8. 68mmol)C9^^^^(30mL)^M^M-e«jf^L/c o S 

JS^tJ(-»^* (30mD ^n^ttffiSf^fr&ofco 

[0338] 3|iS!i©flHife3i^/Ki6. 6mg, 0. 078mmol) k&MMl61~?9mi,it3-T$; 
-4-{3-[(2-T5/^h^»^/W]t°-<y> ? ^-l-^/V}^y[2 > 3-b]t°y^ 
^-2-*yV2j?W5K Zj£8fc6£(32. 9mg, 0. 078mmol)(7)^^^^(2mL) 
^(cMJ^/VT^(38mL, 0. 273mmol)^nx.T, «jt#Lfc 0 &J&j&-£ 
mKmk^U^(l5mL) m^a^Tk (5mL) SrADxiT^Lfc, 

^/V:^/-^=95:5)£/Bl^»MU SiEfl^«&(23. 3mg, lR^67%)£# 
IR (KBr) v 3440, 3321, 3191, 2929, 2858, 1645, 1579, 1502, 1457, 1373, 1346, 

max 

1247, 1122, 1057, 960, 824, 736, 557 cm" 1 ; 

'H NMR(CDC1 , 400 MHz) 8 0.86 (3H, t, J = 7.0 Hz), 1.06-1.18 (1H, m), 

6 

1.20-1.33 (4H, m), 1.53-1.64 (2H, m), 1.72-1.96 (3H, m), 2.06-2.18 (3H, m), 2.41 
(1H, br t, J = 10.7 Hz), 2.62 (1H, br t, J = 10.7 Hz), 3.25-3.56 (8H, m), 5.43 (2H, 
br s), 5.84 (1H, br s), 6.87 (1H, d, J = 5.1 Hz), 6.97 (2H, br s), 8.44 (1H, d, J = 5.1 
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Hz); 

HRMS m/z: found [M + H] + 448.2383, calcd for C H N O S [M + H] + 448.2382. 

22 34 5 3 

[0339] mi&ffl 1 6 6) 3 - - 4 - {3 - [3 - (2 - 1 Kn^ ^ ^ ^yfxi tVH fcVSJJ v?^ - 

i -^}^y[2, 3-b]t°y ^-2-^^f-*K(«»j^b^#-§-i - ioi) 

(166a) ^i^/V 3-{3-\lYu*i/7n\i°;V)t°^yy-l-j];VT$^y--Y 
J. Org. Chem. , 1964, 29, 1736- 1738£##{^j&Lfc3-fc 0 ^y v^-3 
--f/^n^-l-^-— ;V{9. 86g, 68. 8mmol) ^hU^^r^dl. 5mL, 8 
2. 6mmol)^^^V^(69mL){C^U7K?^T>^nn^^-<^/V(io. 8 
mL, 75. 7mmol)©^b^^^(35mL)M^TLfe 0 ITI, MT^fttFfl 
*#U RmmiZ* (70mL) ^ll^l^Lfco 7K«^^V^(50mLX 2) "C£ 

M^^y*^V^7^^n-rh^^- (^f-^/^rc^/v=3: l~l/l) 
Tffil^U 10. 13g(ltX^53%)(D^|E@^b-a-^^#feo 

IR (film) v 3445, 2935, 2857, 1699, 1435, 1261, 1238 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 5 1.01-1.72 (8H, m), 1.75-1.90 (1H, m), 2.41-2.66 
(1H, m), 2.76-2.91 (1H, m), 3.54-3.69 (2H, m), 3.87-4.12 (2H, m), 5.12 (2H, br.s), 
7.26-7.42 (5H, m); 

MS (FAB) m/z: 278 [M+H]\ 258, 242, 234. 

(166b) -<y-y;V 3-[3- (2-tert-y>^v--2-^yni^»yptVV]t 0 
^V^>- 1 -jVVft^sy—Y 

^yiy/V 3- (3-tKn^rv-^V) t°-<y >yy- 1 -Jj/^^yy-HzftZ-X, 
Hi&#j 166(1 66a) -CMiaUi^VvVV 3 - (3 - tKn^rX/n fcVV) fc^y - 1 
- *)Vi?^yJ~ h%m V vT\ H» 1 59 ( 1 59a) ^teit£ tbfc;fr&{Ct£oTixJ££ 

IR (film) v 2936, 1749, 1701, 1431, 1237, 1136 cm" 1 ; 

max 
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'H NMR(CDC1 3 , 400 MHz) 5 1.08-1.86 (9H, m), 1.47 (9H, s), 2.80 (1H, t, J = 11.7 
Hz), 3.46-3.49 (2H, m), 3.92 (2H, s), 3.98-4.11 (3H, m), 5.10 (2H, brs), 7.26-7.33 
(5H, m); 

MS (FAB) m/z: 392 [M+H] + , 390, 336, 258, 256, 91. 

(166c) (3-{i -K^^^^^^]h e ^V^-3~4M^^^ym 

m 

MMM 1 66 ( 1 66b) XM^Ltc-O^ 3 - [3 - (2 - tert - 7* - 2 - 
^h^»7°nkVHt^y^>-l-^^^-h(i. 80g, 4. 60mmol)<W/ 
-^/7K(2:1) (l5mL)?g«f^ ^mitV^^Mx., '£UX17mmn&Ltc 

IR (film) v 3065, 2937, 1760, 1698, 1440, 1263, 1137, 699 cm"'; 

max ' 

'H NMR(CDC1 3> 400 MHz) 8 1.03-1.17 (1H, m), 1.18-1.54 (4H, m), 1.56-1.74 
(3H, m), 1.76-1.89 (1H, m), 2.47-2.65 (1H, m), 2.78-2.95 (lH,m), 3.44-3.61 (2H, 
m), 3.90-4.11 (2H, m), 4.08 (2H, s), 5.12 (2H, s), 7.27-7.40 (5H, m); 
MS (FAB) m/z: 336 [M+H*], 273, 242, 226, 180. 

(I66d) y<^/V 3-[3-(2-tKDdr^|.dr^)y > ntVv]fc 0 -<y^-l-^/V 



^Ml66(l66c)Tr^Lfc(3-{l-[H^/V^^;^=/Ht°^y> ; > 
-3-4^}v°vtf^y)ffim%m^X, ^Ml59(l59c) IC|E4fe$tb^ife^V^ 

IR (film) v 3457, 2935, 1698, 1434, 1362, 1237, 1119, 764, 699 cm" 1 ; 

max ' 

] H NMR(CDC1 3 , 400 MHz) 5 1.02-1.16 (1H, m), 1.18-1.36 (2H, m), 1.37-1.53 
(2H, m), 1.54-1.72 (3H, m), 1.80-1.90 (1H, m), 2.40-2.65 (1H, m), 2.74-2.88 (1H, 
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m), 3.34-3.56 (4H, m), 3.68-3.76 (2H, m), 3.89-4.18 (2H, m), 5.12 (2H, s), 
7.27-7.43 (5H, m); 

MS (FAB) m/z: 322 [M+H*], 278, 242, 226, 186. 
( 1 66e) 2 - (3 - k°-<i] yf^u^i/)^y—/V 
Hife#|166 (166d) -VW&Ut^it/V 3-[3-(2-tKndr^hdr^)yntVV] 

t^y^y-i-^/v^^-h^fflv^r, ^»i59(i59d) izfsMztittm 

IR (film) v 3296, 2930, 1450, 1112, 893 cm"'; 

max 

'H NMR(CDC1 3> 500 MHz) 5 0.96-1.08 (1H, m), 1.16-1.29 (2H, m), 1.39-1.50 
(2H, m), 1.53-1.68 (3H, m), 1.73-1.87 (1H, m), 2.23 (1H, t, J = 10.3 Hz), 2.53 (1H, 
dt, J = 2.9, 12.2 Hz), 3.00 (1H, d, J = 12.2 Hz), 3.06 (1H, d, J = 11.7 Hz), 
3.43-3.50 (2H, m), 3.51-3.55 (2H, m), 3.73 (2H, t, J = 4.9 Hz); 
MS (FAB) m/z: 188 [M+H]\ 126, 96, 44. 

(1 66f ) 4 -{3 - [3 - (2 - fcKn^r^h^S/)^ nfcVklt^yvV- 1 - 
J-ttV -1,2- Ko icf^J-y - 3 - ^/V/tf-hy/V 
MM&l 1 66 ( 1 66e) -QWa\Jt2 - (3 - t°^y i/ls - 

£jBvn\ mmmi2i (121c) ^mm^ntc^mim-oxRit^n^, mmt&m 

Mp 112-116 t:; 

IR (KBr) v 3526, 3117, 2940, 2210, 1625, 1547, 1461, 1313, 1249, 1128, 953, 

max 

800 cm" 1 ; 

l H NMR(CDC1 , 500 MHz) 8 1.17-1.46 (3H, m), 1.56-1.77 (4H, m), 1.83-1.90 
(1H, m), 1.94-2.02 (1H, m), 2.15 (1H, brs), 2.85 (1H, dd, J = 10.5, 13.2 Hz), 3.16 
(1H, dt, J = 2.9, 13.2 Hz), 3.40 (2H, t, J = 6.4 Hz), 3.55 (2H, t, J = 4.4 Hz), 3.74 
(2H, t, J = 4.4 Hz), 4.07-4.18 (2H, m), 6.27 (1H, d, J = 7.3 Hz), 7.33 (1H, d, J = 
7.3 Hz), 12.15 (1H, brs); 
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MS (FAB) rn/z: 322 [M+H] + , 273, 242, 226, 180. 

(I66g) 3-T5:y-4-{3-[3-(2-tKodr^hdri/)^ p ntVV]t 0 ^!;^-l- 
y(sV)^A2, 3 -b] t°JJ z/> - 2 - ^/V/Kdrf-^K 
mMM 1 66 ( 1 66f ) X*M&Ltc4 - {3 - [3 - (2 - t Kndr^H^:/):/ n tVHtf^y 

v 5 ^ - 1 - ^/H - 2 - - 1 , 2 - ^ t Kn t°y ^ - 3 - i>y v >r 

IR (KBr) v 3326, 2933, 1649, 1580, 1502, 1448, 1373, 1248, 1114, 1057, 960 

max ' ' 

-1 

cm ; 

'H NMR(CDC1 3 , 400 MHz) 5 0.96-1.14 (1H, m), 1.27-1.41 (2H, m), 1.57-1.83 
(4H, m), 1.84-2.03 (3H, m), 2.24-2.36 (1H, m), 2.58-2.71 (1H, m), 3.34-3.45 (2H, 
m), 3.48 (2H, t, J = 6.7 Hz), 3.51-3.55 (2H, m), 3.70-3.75 (2H, m), 5.27 (2H, brs), 
6.86 (1H, d, J = 5.5 Hz), 6.98 (2H, brs), 8.44 (1H, d, J = 5.5 Hz); 
MS (FAB) m/z: 379 [M+Hl 362, 258, 242, 226, 165; 

Anal. Calcd for C H N O S-0.50H O: C, 55.79; H, 7.02; N, 14.46; S, 8.27. Found: 

18 26 4 3 2 

C, 55.56; H, 6.87; N, 14.31, S, 8.24. 
[0340] (^jfe0»J167) 3-T5y-4-(3-{3-[2-(^^/VT^y)-2-^y^h^>] 

yVtVHt^y vV- 1 -^)^m/[2, 3-b]t°y^- 2-^7/^=3rf-5K 

^#-^-1-157) 

(167a) ^v7V 3-{3-[2- (vo^vVT^/) -2-^y^^y]7°pfc7V}t: 0 
166 (166c) T?$£itUc(3-{l -[{^-^J;V^r^y)^jV^.=-;V\\i°^) Vis 

- 3 - -fMyu^ymm^m v vc, mmm 1 1 6 ( 1 1 6a) \z.&m£tift%m\z% v ^ 

IR (film) v 2935, 1699, 1433, 1261, 1112 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 1.06-1.86 (9H, m), 2.81 (1H, dt, J = 3.0, 11.7 Hz), 



WO 2005/100365 



418 



PCT/JP2005/007025 



2.95-3.00 (1H, m), 2.95 (3H, s), 3.00 (3H, s), 3.48 (2H, t, J = 6.3 Hz), 3.99-4.15 

(2H, m), 4.12 (2H, s), 5.12 (2H, brs), 7.35-7.36 (5H, m); 

MS (FAB) m/z: 363 [M+H] + , 319, 273, 255, 227, 165, 91, 63. 

(167b) N, N-^9 L /V-2-(3-k°^!)> ? >--3--|'/V7 ,, n^>)T-fehT5:K 

mmmi67(167a)X-m^tc-<^J;P 3-{3-[2- (i^^UT^/) 
y^Y^^uh'M^V^- 1 -^JV^yy~Y^m\ ^C, HWJ162 (162b) 

IR (film) v 3432, 2932, 1650, 1415, 1271, 1114 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 0.99-1.84 (9H, m), 2.25 (1H, t, J = 11.7 Hz), 2.54 
(1H, dt, J = 2.9, 11.7 Hz), 2.96-3.07 (2H, m), 2.96 (3H, s), 3.01 (3H, s), 3.48 (2H, 
t, J = 6.4 Hz), 4.12 (2H, s); 
MS (FAB) m/z: 229 [M+H]\ 165, 63. 

(167c) 2-{3-[l-(3-v'7V-2-^;t^y-l, 2-v?tKnt°y^-4-^ 
)t°-<y^-3-^]yn^drM-N, N-i?^/VT±hT^ 

^&m67(l67b)T*$^gUcN, N-^^-2- (3-\i 0 ^<])^>-3-^/V^ 
n#^»TirhT5K£fflVvt, H;»121 (121c) ^iE«^c^±«V^^ 

Mp 186-187 V; 

IR (KBr) v 2935, 2205, 1619, 1514, 1302, 1244, 1114, 781 cm" 1 ; 

max 

*H NMR(CDC1 3 , 500 MHz) 5 1.19-1.99 (9H, m), 2.84 (1H, dd, J = 10.7, 13.2 Hz), 
2.96 (3H, s), 3.00 (3H, s), 3.17 (1H, dt, J = 2.9, 13.2 Hz), 3.52 (2H, t, J = 6.4 Hz), 
4.10-4.16 (2H, m), 4.14 (2H,s), 6.28 (1H, d, J = 7.3 Hz), 7.28 (1H, d, J = 7.3 Hz), 
11.45 (1H, brs); 

MS (FAB) m/z: 363 [M+H]\ 347, 273, 246, 219, 165; 

Anal. Calcd for C H NO S-0.04H O: C, 59.52; H, 7.24; N, 15.43; S, 8.83. Found: 

18 26 4 2 2 

C, 59.28; H, 7.09; N, 15.42; S, 8.76. 
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(I67d) 3-757-4- (3-{3-[2- Wf->V7KS) -2-^y^^>>]^nt° 

Mm°^)V^ - i -> i» f-^y[2, 3 -b]t°y 

«^!ll67(l67c)T'M3tLfc2-{3-[l- (3-^77-2-^^-1, 2-v> 
TSK&Jfli vc, H«J5 (5c) ^^:|a«*4^fcfrfetPfil^^:S^&* ! fT*v^, «f&ffr£ 

IR (KBr) v 3437, 3324, 2933, 1646, 1579, 1500, 1371, 1112, 960 cm" 1 ; 

mi 

'H NMR(CDC1 s , 500 MHz) S 0.99-1.07 (1H, m), 1.83-1.87 (2H, m), 1.63-1.81 
(4H, m), 1.85-1.90 (1H, m), 1.95-2.00 (1H, m), 2.27-2.83 (1H, m), 2.62 (1H, t, J = 
10.7 Hz), 2.95 (3H, s), 3.01 (3H, s), 3.39 (2H, brd, J = 9.8 Hz), 3.51 (2H, t, J = 6.4 
Hz), 4.13 (2H, s), 5.27 (2H, brs), 6.88 (1H, d, J = 5.4 Hz), 7.01 (1H, brs), 8.46 
(1H, d, J = 5.4 Hz); 

HRMS m/z calcd for C H O N S 420.2069, found 420.2058; 

20 30 3 5 

MS (ESI) m/z: 420 [M+H]\ 403; 

Anal. Calcd for C H NO S-0.86H O: C, 55.22; H, 7.12; N, 16.10; S, 7.37. Found: 

20 29 5 3 2 

C, 55.21; H, 6.93; N, 16.11; S, 7.10. 
[0341] (Hife#jl68) 3-75/-4(3-{3-[2-(v ; ^/V75y)^h^>]7 0 ntVHt o ^y 
#§•1-143) 

(168a) N, N-v ? p<^/V-2-(3-t°-<y> ? ^-3-^ynxKdr^)^^T^ 
0°C(C-r,7k^y^^7^-^(490mg, 12. 9mmol)07 1 h5kr ? n77^( 
5ml)H«(C MMM 167 (167b) XM&LtcN, N-v^vV-2- (3-fc^y *J 
>-3-4^n^^y)T±bT^(974mg, 4. 3mmol)(^7 1 h7tKn77>-(20m 
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mg, JfcatS98%)£#fc 0 

IR (film) v 2934, 2854, 1466, 1271, 1118, 666 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 0.97-1.85 (9H, m), 2.26 (6H, s), 2.19-2.26 (1H, m), 
2.49 (2H, t, J = 5.9 Hz), 2.47-2.54 (1H, m), 3.00 (2H, t, J = 13.7 Hz), 3.40 (2H, t, 
J = 7.0 Hz), 3.50 (2H, t, J = 5.9 Hz); 

MS (EI) m/z: 213 [M-H]\ 205, 182, 170, 144, 142, 126, 124, 96, 84, 71, 58, 41, 
40. 

(168b) 3-T^y-4(3-{3-[2- {^^;VT^)^Y^V^M^^)^- 

\-^)V)^A2, 3-b]t°y> 5 >'-2-^7Kdr^K msm 

vtf*is)x.#>7$>%m^X, HMI133(l33b) {ZMW^tltz^K^B.)^ 
&ftfo\ 3-T^/-4(3-{3-[2- (^f-/VTV)^h^]yntVHt°-<!;v ? ^ 
-l-^/V)^y[2, 3-b]fc 0 Dv 5 ^-2-^/V^f-5K^#fc(D*>, 4NiM.m-ffi 

IR (KBr) v 3319, 3166, 2942, 1650, 1609, 1480, 1387, 1259, 1115, 753 cm"'; 

max 

'H NMR(CD 3 OD, 500 MHz) 5 1.31-1.97 (9H, m), 2.91 (6H, s), 2.86-2.94 (1H, s), 
3.31-3.36 (3H, m), 3.53-3.55 (2H, m ), 3.74-3.76 (2H, m), 3.93-3.96 (2H, m), 7.25 
(1H, d, J = 6.8 Hz), 7.37 (1H, d, J = 6.8 Hz); 
HRMS m/z calcd for C H O N S 406.2277, found 406.2280; 

20 32 2 5 

MS (ESI) m/z: 406 [M+H] + , 363; 

Anal. Calcd for C H NO S-2.6HC1-2H O: C, 44.58; H, 7.05; N, 13.00; CI, 17.55. 

20 31 5 2 2 

Found: C, 44.22; H, 7.94; N, 12.52; CI, 17.68. 
[0342] mmmiSV) 3-T^-A-{.3-{3-[_3-{^^;VT^)-fn^^y-]^u\f;V 

}\f^)^y-\-4)V)^^A2, 3-b]t°y> ? ^-2-^^=arf-5K(^^t:^W 

-^-1-146) 
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(169a) s<fi?jl> 3-[3-(2-v/Ty^h^»^nfcVV]t: 0 -<y^-l-^V7}f 

HJfe^J 166 (166a) T*WkUt-<>i?/l> 3- (3- tKP3->7°nfc7v) 
l-#,M?*->7-r£ffiV^ HWJ 156 (156a) (£fBic£*lfc;^f£t£l^)S$r 

IR(film) v 2937, 2860, 2251, 1699, 1432, 1261, 1237 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.03-1.14 (1H, m), 1.18-1.34 (2H, m), 1.37-1.51 
(2H, m), 1.56-1.70 (3H, m), 1.80-1.88 (1H, m), 2.42-2.62 (3H, m), 2.78-2.87 (1H, 
m), 3.40-3.51 (2H, m), 3.57-3.67 (2H, m), 3.91-4.15 (2H, m), 5.12 (2H, br.s), 
7.29-7.38 (5H, m); 

MS (FAB) m/z: 331 [M+H]\ 223, 195. 

(169b) 3-[3-(3-T^yyntVv)ynfcVV]fc°-<!Jv ? ^-l-^/^ 

mM^ild9(l69a)XM^tc^<y^/V 3- [3- te-^/V^Hr^^ntVk] 
If^y^-l-^/WjJf^v^-hSrfflV^, »^157(l57a) {CfB«6$^c^fe(C 

IR (film) v 3376, 2936, 2858, 1699, 1432 cm" 1 ; 

max 

'H NMR(CDC1 3 , 400 MHz) 8 0.96-1.72 (8H, m), 1.77-1.98 (3H, m), 2.38-2.56 
(1H, m), 2.72-2.88 (1H, m), 2.94-3.12 (1H, m), 3.28-3.60 (5H, m), 3.86-4.12 (2H, 
m), 5.10 (2H, br.s), 7.20-7.38 (5H, m); 
MS (FAB) m/z: 335 [M+H] + , 316, 273. 

(169c) -<y^ 3-{3-[3-(^^T^)^n7K^]yntVV}t°-^y> ? ^ 
-l-#/W?=H/7— h 
%mm 169(1 69b) ^WkUt^y^jV 3- [3- (3-T5yyntVV)7°nfcVV] 

t^y^-i-^/^^-^ffiv^r, ^»i57(i57b) ^fa4fe$nfc*fet^ 
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IR (film) v 3287, 2935, 2854, 2764, 1620, 1558, 1464 cm" 1 ; 

max 

! H NMR(CDC1 , 400 MHz) 5 0.99-1.90 (11H, m), 2.22 (6H, s), 2.33 (2H, t, J = 7.4 

3 

Hz), 2.38-2.61 (1H, m), 2.74-2.86 (1H, m), 3.31-3.48 (4H, m), 3.92-4.17 (2H, m), 
5.12 (2H, br.s), 7.25-7.41 (5H, m); 
MS (FAB) m/z: 363 [M+H]\ 349, 273, 227. 

(169d) N, N-^^-3-(3-t°^y> ? ^-3--r/V7 0 n7K^)7 s n/^^-l 
MMm69(l69c)^m&Ut-<>V/l' 3-{3-[3- (>W/VT5/) -fvtf* 

^]yntr/v}br^y^-i-*/V3j?^'>7— hSrfflv^-c, Hi£#!li28(i28d) \z.%m. 

IR (film) v 3287, 2935, 2854, 2764, 1620, 1558, 1464 cm" 1 ; 

max 

'H NMR(CDC1 , 400 MHz) 5 0.95-1.07 (1H, m), 1.12-1.28 (2H, m), 1.33-1.50 

3 

(2H, m), 1.51-1.67 (2H, m), 1.68-1.87 (4H, m), 2.15-2.26 (1H, m), 2.23 (6H, s), 
2.29-2.37 (2H, m), 2.52 (1H, dt, J = 11.7, 2.7 Hz), 2.95-3.08 (2H, m), 3.39 (2H, t, 
J = 6.6 Hz), 3.44 (2H, t, J = 6.6 Hz); 
MS (EI) m/z: 228 M + ', 219, 184. 

( 1 69e) 3 - - 4- (3-{3-[3 - (>W/VT5/) ^n^i/] tVW 
y^-l-^yv)^y[2, 3-b]t 0 Uv ? ^-2-^/V^dr^K 

^Jfi0J169(169d)^lKgLfcN, N-^^yV-3- (3-1^^-3-^71^ 
vtf**/) -fxi/^y- 1 -T^&m vt\ 133 (133b) fciEft&tlfcfrfefctife 

v^sissrfTfto-c, mmt&y>)$:®tc 0 nx^i5% 0 

IR (film) v 3439, 3321, 3172, 2936, 2855, 2816, 1652, 1580, 1500 cm"'; 

max 

'H NMR(CDC1 , 400 MHz) 5 0.97-1.11 (1H, m), 1.27-1.38 (2H, m), 1.54-1.68 

3 

(1H, m), 1.69-1.83 (4H, m), 1.84-1.92 (1H, m), 1.93-2.02 (1H, m), 2.22 (6H, s), 
2.26-2.37 (3H, m), 2.57-2.67 (1H, m), 3.35-3.47 (6H, m), 5.33 (2H, br.s), 6.87 
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(1H, d, J = 5.4 Hz), 7.02 (2H, br.s), 8.46 (1H, d, J = 5.4 Hz); 
MS (FAB) m/z: 420 [M+H]\ 377, 335, 273; 

Anal. Calcd for C OO^OiHO: C, 58.85; H, 8.00; N, 16.34, S, 7.48. Found: 
C, 59.17; H, 7.64; N, 16.12, S, 7.12. 
[0343] ($mmi70) 3-T^y-4-[2-^h^y^/V)^r^V>-4-4;U]^y[2, 
3-b]^y^-2-^^^K(^b^#-§-l-190) 
(170a) 4-[2-(^Y^y^;V)^;V^)^-A-^(;V]-2-=f-^y-l, 2-v?t 
Kn t°U i/y - 3 - hDsl* 
2-(*y**y^>V)^}Vi&)y mm^(J. Med. Chem. , 37, 2791, (1994)) 

&&&nmLxnbtiz>2- (*b*is^/u)?r/vxyy£m^x, mmmi2i (121c 

Mp 200-202 °C; 

IR (KBr) 3122, 2895, 2208, 1621, 1545, 1514, 1445, 1303, 1251, 1099, 1011, 
783, 424 cm" 1 ; 

'H NMR(DMSO-d 6 , 400 MHz) 5 3.08 (1H, dd, J = 2.7, 13.7 Hz), 3.23-3.28 (1H, 
m), 3.27 (3H, s), 3.37 (1H, dd, J = 4.3, 10.2 Hz), 3.42 (1H, dd, J = 5.1, 10.2 Hz), 
3.56 (1H, dt, J = 2.0, 11.4 Hz), 3.64-3.68 (1H, m), 3.90-4.01 (3H, m), 6.49 (1H, d, 
J = 7.8 Hz), 7.50 (1H, d, J = 7.8 Hz), 12.73 (1H, brs); 
MS (FAB) m/z: 266 [M+H] + , 265, 232, 220, 214, 180, 65, 63, 51, 39, 31, 23. 
(170b) 3~T^/-4-[2~ (^h^^U)^;^l»-4-^/V]^A2, 3-b] 

MMMl 70 (1 70a) XUmUc4-[2~ {^Y^^jV) ^MV>~4-^]-2 
-<?**y-l, 2-v ? tKnt°>J^-3-^7K-hy^ffiV^T, »(5c)|: 

Mp 109-112 t; 

IR (KBr) 3420, 3319, 3171, 2885, 1651, 1580, 1500, 1371, 1245, 1099, 1003, 
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825, 743 cm" 1 ; 

J H NMR((DMSO-d , 400 MHz) 5 2.56-2.65 (1H, m), 2.80-2.88 (1H, m), 3.20 (1H, 

6 

d, J = 12.5 Hz), 3.26 (3H, s), 3.29-3.31 (1H, m), 3.35 (1H, dd, J = 5.5, 10.2 Hz), 
3.41 (1H, dd, J = 5.5, 10.6 Hz), 3.83-4.00 (3H, m), 6.92 (2H, brs), 7.02 (1H, d, J = 
5.5 Hz), 7.12 (2H, brs), 8.43 (1H, d, J = 5.5 Hz); 
HRMS m/z calcd for C H O N S 323.1178, found 323.1178; 

14 19 3 4 

MS (ESI) m/z: 323 [M+H] + , 306; 

Anal. Calcd for C H NO S-0.44H O: C, 50.91; H, 5.76; N, 16.96; S, 9.71. Found: 

14 18 4 3 2 

C, 51.03; H, 5.53; N, 17.35; S, 9.32. 

[0344] (Hife#ii7i) 3-7?;-4-{3-[(2- ; e;i'*yy-4-' 

^#^•1-229) 

(171a) -O-vVv 3-[(2-^e/V*U^-4-^/V-2-^ynir-dr^^Ht^ 
1) >V - 1 - tl)V^l/y— h 

i/^/vT^y\zftz.x*;]/*y>%m\ ni»63(i63a) ictm^titc^m 

IR(film) v 3507, 1698, 1434, 1360, 1236, 1115 cm" 1 ; 

max 

'H NMR(CDC1 3 , 500 MHz) 5 1.18-1.30 (1H, m), 1.41-1.57 (1H, m), 1.62-1.72 

(1H, m), 1.75-1.90 (2H, m), 2.66-2.79 (1H, m), 2.84-2.96 (1H, m), 3.30-3.74 

(10H, m), 3.91-4.16 (4H, m), 5.12 (2H, s), 7.27-7.40 (5H, m); 

MS (FAB) m/z: 377 [M+Hl 333, 269, 241, 230, 186. 

(171b) 4 - [(t°^)J - 3 - WVk* i/)7±^;U]^/V^]} > 

£MM 1 7 1 ( 1 7 1 a) ^WaUt-<>^ 3 - [(2 - >-4-J/V-2-tt 
y^Y*i/W/\<^^)^-l-%~^*i/7-Y*m\\ «^163(163b) \zfc 
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IR (film) v 3320, 2924, 1650, 1441, 1274, 1115 cm" 1 - 

max ' 

! H NMR(CDC1 3 , 400 MHz) 5 1.05-1.23 (1H, m), 1.39-1.55 (1H, m), 1.60-1.86 
(3H, m), 2.37 (1H, dd, J = 10.1, 11.7 Hz), 2.55 (1H, dt, J = 2.7, 11.7 Hz), 3.00 (1H, 
brd, J = 12.1 Hz), 3.12 (1H, brd, J = 12.1 Hz), 3.30-3.35 (2H, m), 3.50-3.56 (2H, 
m), 3.57-3.63 (2H, m), 3.64-3.71 (4H, m), 4.11 (2H, s); 
MS (FAB) m/z: 243 [M+H] + , 165, 96. 

(171c) 4-{3-[(2- ^rjV-fcyy - 4 - 4>V - 2 - H&V*- b^cis)^ JV\\f^)-Jy 
-l-4;v}-2- ?-ah*y -1,2- v=tKn t°y 3 -#/i^HJ/v 

%mm 1 7 1 ( 1 71b) x-mmhfzA - t(t°^y^- 3 — f/^b^-»7t^ m^^j 
y%m\ ^sfe^i63(i63c) ^m-mtitc^mtmm^R!t^n^\ mmt& 

Mp 172-177 XI ; 

IR (KBr) 3195, 2926, 2205, 1619, 1516, 1446, 1301, 1241, 115, 781 cm" 1 ; 
'H NMR(CDC1 3 , 500 MHz) 8 1.33-1.44 (1H, m), 1.65-1.77 (1H, m), 1.84-1.93 
(2H, m), 2.03-2.14 (1H, m), 3.10 (1H, dd, J = 10.3, 13.2 Hz), 3.27 (1H, brt, J = 
11.2 Hz), 3.41 (1H, t, J = 8.8 Hz), 3.45-3.53 (3H, m), 3.58-3.65 (2H, m), 
3.66-3.73 (4H, m), 4.09 (1H, d, J = 13.2 Hz), 4.14-4.22 (3H, m), 6.32 (1H, d, J = 
7.3 Hz), 7.29 (1H, d, J = 7.3 Hz), 11.74 (1H, brs); 
MS (FAB) m/z: 377 [M+H] + , 345, 262, 232, 230; 

Anal. Calcd for C H N O S: C, 57.43; H, 6.43; N, 14.88; S, 8.52. Found: C, 

Its z4 4 o 

57.18; H, 6.47; N, 14.84, S, 8.44. 

(171d) 3-7V-4-{3-[(2-^!)y-4-^-2-tdryx^>/)^ 

]t°-sy i/y - 1 -jm^Az, 3 - b] t°y vis- 2 -#/v#>f-5R 

mmm 1 1 1 ( 1 7 i c ) x»m^Ltc4 - o - [(2 - > 

i/)^M\?^)*Jy - 1 - J,v\ - 2 - ^Jr*V -1,2- >>t Kn t°y - 3 - # 
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Mp 163-165 *C; 

IR (KBr) v 3451, 3156, 2931, 1649, 1579, 1501, 1366, 1116 cm" 1 ; 

max 

! H NMR(CDC1 , 500 MHz) 5 1.09-1.23 (1H, m), 1.73-1.97 (3H, m), 2.10-2.20 

3 

(1H, m), 2.40-2.52 (1H, m), 2.57-2.68 (1H, m), 3.33-3.74 (12H, m), 4.14 (2H, d, J 
= 3.9 Hz), 5.29 (2H, brs), 6.89 (1H, d, J = 5.4 Hz), 6.99 (2H, brs), 8.47 (1H, d, J = 
5.4 Hz); 

MS (FAB) m/z: 434 [M+H*], 417, 391, 320, 272, 244, 202, 165; 

Anal. Calcd for C H N O S: C, 55.41; H, 6.28; N, 16.15; S, 7.40. Found: C, 

20 27 5 4 

55.07; H, 6.30; N, 16.10, S, 7.37. 

[0345] mmm) 
mnmi) m\ 

mMM94(Dik&m 5g, f\M Z$5g,5o£.X$hVtt^yT>Zf> lOOg^V^ 

(mm?) mm 

%W$WA(D\Y&m 5g, fL*f 865g*3«ttW£ft*^tK»3^7 p i3b! , /l^fe/H3— 

mmms) mm 

mMM66<Dit^ 5g, %W 90g, r-^n^v^VTV 34g, ^^ir/Vn-^ 

mmn) it^mmwrnm 

7»-efc5ST2» ( A¥5fe : ffl^^W^SSf ) V 
„ ^tWC^T, ##^Lfc^MjfiL?t(A¥^:HyclonetL, FBS)£l0%(v/vX 
Penicillin - Streptomycin,Liquid(A¥5te:GIBCO BRL Cat.No.l5140-122)£l%(v/v) 
tftZ&fctB&Uta-MEW&j&tA^fcGlBCO BRL Cat.No. 10370-021) Q^T 
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2 

1*1 (37^, 95%M, 5%CO )Xftotz 0 

2 

[0346] ±|B©»£0.25 %hy7 P ^M(A^5fe:GIBCO BRL Cat.No. 15050-065) 2 mL 
-CfJH^, 10%-FBS-aMEM 10 mh^MxMm^Wi^tzM.. m'b'M^X.*) 
(25°C, 800 rpm, 5#f^) M£[I]iiJlLfc 0 H]l|XLfe«SrlO%-FBS-aMEM^V^ 

T, 4^ ceik/mL©JBaiiass»^S:HMLfc 0 £fflJM«£96:A:-^r^n:7V- h ( 

Falconth) t£, A,WOWvie\tt^£Z>&D\Z.m n LT o#">:h7M;:#£L, 24B#F B M^ 
Lfc 0 TIB^yhP-yVp^i^<^/KC« x ^£-^£«g0.01, 0.03, 0.1. 0.3 

DMso^ab/c 0 40 mmm®. &MimLXT;wj*x7 7 ?—v (alp)^o 
[0347] ALP^tt©aij^«, ^r^i^^fTofco w^, mm^-hfD^^vcDmm^ 

^MB^tzMi, Dulbecco'sy^/^7r— (A¥3fe:GIBCO BRL 
Cat.No.14190-144) 100 ^ LT»#£L|&5fe-f 5-<ti^, £-well£2[I]-f o$fc#Lfc 0 
10 raM MgCU 2%(v/v)TritonX-100(Sigmatt)^tP«^«^«L, 
#?M£50 /t L/well-e^b^?ai:-5^ x I#W; 0 50 nMi/^?;—/VTVsm%m 
M Cat.No.099-03112) , 20 mM p-=-h^y^.=./V^y 7 ^h(^i^:M.M 
Cat.No. 147-02343) $r&ttALPmWffi&&fe}&U ALPS®^ftSr50 ^ L/well#£ 

u ^n-eio^scgm, ^^^-hu-^-iBio-radm^m^xmyt^wi 
<DTA>#v7*x7 7 ?--'em&mtom (%) zwmu ^mm<o^\:mtLxms 

Lfc 0 

[0348] #f*®iWo^-C, mnMU, 16, 17, 24, 29, 57, 58, 59, 64, 65, 66, 68, 72, 74, 
76, 77, 83, 84, 93, 94, 96, 97, 98, 99, l0lRm06(Dit^m^ 0.03 \x g/mL/e, 
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m&uz®, tiZfr-emfr^xuto $yxvtt*HkWRxfm'W\zi5%-FBs- a 

MEM 10 ml&1W7Ll / MMW&. ±*9&&&U i?/V*M^— (Becton 
Dickinsontt)-eMLTC 0 15%-FBS-aMEM£/Bl^T, cells/mL<DM?i^ 

t£Mk^^D3(Sigma*±, Cat.No.D1530)£#&Lfc o Tfffi^VH^/l'S^KK?' 
^/M-Si, {k&yoZH&l&StO.Ol, 0.03, 0.1, 0.3 /z g/mUCft&XylZft&LtCo 

^#LT^^«Mtfc7;t;^7*-i? (TRAP) ©tt^aij^^ofco 
[0349] TRAP^tt<DaiJ^fi, UT(D£?\Z.ftotc 0 Wh, i%m7^-~h<D&V ^;\s<Dj%MZ 
^*^*t/c#, Dulbecco'sy^/^5/7T— (GIBCO BRL Cat.No. 14190-144) 100 
ix LX"fr&Lm£:~fZ>^kfc£.V)^ ^-well^2[UTo?5fe^L7Co TW-*-9 /—frfe 
&WL(1 : l)ti^F«t, #/£M£l&*U Lewkocyte acid phosphatase^ b( 
Sigmalt, Cat.No.387-A)£^37S^30#r^£L7io ffe&»l&*fL 10% 
sodium dodecylsulfate(MM^ Cat.No.191-07145) 100 m L£#&L5#MM 
, -7-r^nyi/-hy-^-(Bio-rad|±)^fflV>-C^3t^^J^Lfc 0 #A-M)3y 
hu-/l^<D$iJ£{if£lOO %fcLfc|g©, &8Mt£*^#©TlttP^4teT*(%) 

[0350] ^fflBfcfcWC, HiS$l57, 65, 66, 72, 83, 94, 97, 99, 101&tFl06<7>fbl=}^te 

(12.5 mg/ml)- ^^7^(2.5 mg/ml)^»0.25 ml/100 gCD^irC0l£l*lg:-^L 
Tl^Uc^, iPlMfctHXtt&^ffiSrifeLfco #^SH«t"J0.5%cari)oxymethyl 
cellulose sodium salt^(fu3fe^ Cat.No.039-01335)fc!KjSL^:tt»'fb'&*bSr— 

[0351] mmLtzXM-Wlt, ftUmm&i&liUt®. DXAgm>CS-600R(Tn;fr8c5*;£tfc 
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[0352] *K»lJl*3V^-C, mfe^j57^k^tt, 10mg/kg-C^ic^#^^±#$*/Co 

^yy-Jym^TLih<D^m(i.Bone Miner.Res 1999,14:969-979) {C^C#$TrW^ 
tf ofCo ¥W§I 0 £90.5%carboxymethyl cellulose sodium salMMfUltUM 
Cat.No.039-01335)(Cil^L/c»^^^- H -0, ii6 0 ^ P &-^Uc 0 

[0353] *S*»{31*5V>-C, ^W57(D^^ii, «^#^^^#L/c 0 

[0354] ^pj^-^cD^-r^b^x^^^^ai^^ns^tt, 

x\ mmmzs •wmMmwz.tt, mm&'wnmm, ^a&#*& 
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[1] TIS-^(I) 




1 6 

R 2 te, R a S - x R a O - „ R a NH - % R a (R b ) N - Xti 

_, R 3 

n (H 2 C). N y 
I 

I 

1 6 

3 8 

6 10 

tlfcC -C T/V*/\,&;Xte.m&&&yt*bmR£tlZ&X^$&tl1tC -C 

16 16 

Hfc, R 3 &r>*R%, R 3 SU^R 4 ^i:^l9foofc^*I^T•^v:^L-CV^?,#-^, ^tlb 
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3 8 

w& js Rvm&mm y frbmvi&tizmxmmiixv ^ ±v \ 

m a , g&sp /s Rximmmm y ^m^n^mxmmnx^ ^xt «tv *c -c 

6 

if 575M7M^DTy-yWS^MLTV >-ct>i < , 
N<Sr^r-f-5SSr*U 

r 5 (*. TkmMT- a g&« y frbwmnzmxm&ztix^x 

lb 

TV ^r^>J;V >C-C7^-/H;IW a , g&Sf¥ 0 RVW&Mm y fri? 

Z D 

jilR^^STg^ftTV^J^C -C ^nT/Vdf/^;E^Wa,g^ 

3 8 

mm 0 &tfg&» 7 ^^ji^^^s-efi^^tLr v ^t<fci \ fifmi^ 
m a , g&» js Rum&mm y t^m^n?>mxw:mtix\ vot> ±i -c 

6 

tfm&mm y ^m^ti^mxn^^x^ ^xhx^ \ mnm^. mmmi-Rxf 
m a s m&mm a Rxim&mm y ^m^n^rnxm^tix^ ^-ob >c -c 

7 

n Ty-/^/^=;vS;g^S^ a , g&» 0 &t/g&» y frbm$i£tlZ> 

mxw&£tix^xi>£\,\ mnm-j-. mmmiRn/mh<immmi^iTj^3 

^$n§S-eg^^rv^Tt>j:v^c -c r/u^/^/^^m-M^mma, g 

1 6 

^Wj3SOT^S^yd^ii^^S-eg#^rv^j;vNC -c ry- 

6 10 
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; g&gi¥ a , g&^P j3 Rxiu^mm y ^hm^n^mxm^ 

7^7M-^nTy-^^*-/v2 ; tt&» a 2fctf®&gP y ^bStteHS 

7 11 

1 6 

ft&SPa f±, ^^^yV^;^h^S;i/T/S;tK^^^;^;R 6 -CO- > 5£R e 
(R f )N-, 5^R e (R f )N-CO-^L<«^R e (R f )N-SO -Sr^-f^S^f , R 6 J2 

2 

, zk^flgC^\ C -C T;V^;vm, C -C /Nn^V^T^^S, C -C ^oT^ 

16 16 3 8 

tKndf-v-S, C -C T/Va^S^ C -C T])— J^MXltC -C 

1 6 6 10 6 10 

1 

C 7M/H;C -C T/V^ym;C -C Ty-/l^;MjIi\ S&^ISC^Rtf 

6 16 6 10 

/^L< fi^«-T-^l 75M3^tp57I/^7M^Wy-/VS ; JsM^g ; C - 

2 

C T/Vdr/U^/K—/VS;C -C TyK^vofr/V/K— /V3£;C -C Ty— /l^/Mtf 

7 2 7 7 11 

16 6 10 

\^mmw^^x, rn.nw.i-, mMw,iRxi/^<um.mw^iibmm 

C -C 7/V3^->^/S;C -C 7Vl^3r>g;C -C ^PT/Wr/V^/'SjC 

16 16 3 8 

-C ^uffl/fcT/l'="%-i/&;C -C TVl^/l^-gjC -C T/l^/K*/^^ 

16 16 16 

1 6 

1 6 
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*^m-Mm^ mmmmaRxic -c T^^m^hm^^mxmm^x 

1 6 

M^v*s?})^mxw.&&tbtcc -c T;v*/vm>ht£m*^u 

1 6 

w&mmy\z,w&mmafrtbm$i£tiz>mxw&£titcc -c r^^m- 

1 6 ' 

n&mmafrtbmvi&tizmxm^titcc -c r^/v^m-M^mmaR 

1 6 

3 8 

a Rxfw&mm $ frt>miR£thz>mxw:&£tix^xi> <tv\ mmm*. 
&&maRtfm&mmpfrmn£ti%mxw$!:£tix\,^xh^c -c rv- 

6 10 

*m ; m &mm a &vm&mm 0 ^mmtimxmmtix\ ^xhx\,\mn 
^,mmmj-Ru/mL<it^mm^ijb^3m^t?57bm7^ : T^Tv-^ 

3 8 

tiz>mxwmtix\^xh£\<\ mn^-T, mmm*Rxf/#i,<timmmtti7b 
vwmmmi3frm^tiz>mxwmtix^xh£\<\c -c ry-^-c -c 

6 10 1 

6 

[2] r'ak fcrnm*. ^o^nt>sx(ic -c T/^vg-efcs, 

1 4 

[4] r'^\ 7kmm-xn^^xh^>, nmmi ^mm^titc^^xn^<Dmm±w 

[5] R 2 ^, R a (R h )N-m-r%mxh<9, R'RTM^K ^)-fL<ttMot, ^tl^ 
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C6] 



[7] 



1 6 



C -CT;V*;vmXh*), R b i\ C -C T^*^mxh<0. tiSfa nc -c 



16 1 



1 6 



1 6 

tix^^xh^^c -c T])~/istti/&;R^m&mma&xfw&Mmpfrbm 

6 10 

iRZtvzmxm&ztix^xhxw mm*. mmm^Ru/mv<u^m^ 

R 2 t>\ 

, R 3 

I 

«!£ 
I 

3 8 

6 10 

m^iTjmm^5TM7^^uTv-/vm^nmhx\^,m^m7j^m 



[8] 



am 
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aw 
i 



R 5 tf\ g&» a , g&« 0 y ^bil^£tL5S-C«£tl/C 

v^«fc^c-c o ry-/vg ; g&gp a , IW 0 g&S3¥ y d^ilW 

^M3mtP5^S7M^nTy-y^ ; ; a &tfg&» y 

^bm^ii^xm^thX v ^"Ob v - C 7 7/i^vv;>7/M^vS ; g^SS¥ 

1 6 

-/vs ; w&mm a , g&gp 0 Rxfm&mm y frbmmztizmxmm&tix v ^ 
frm$i£tiz>&xm&tstix^xt>£\\ mnm*. mmm-i-RTf/mL<\zmm 

&$tyfribm#i£tiZ)mxmstlX\s^Xt>£\,^C -C TJ^^y^;V^=.;vm- 

2 7 ' 

[9] c-cTjv^^m\mMmma^hmm^^mxmM^fix^xh^c 
-c T^jvM ; m&mmafrbmiR£tiz>mxmM£fttcc -c t^^^s- 

1 0 16' 

g&« a , w&mm 0 &u^g^ 7 ^^ii^n-ss-cg^^tir v ±1 ^ 
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